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II. 

SUPPLY  OP  WATEB. 


r  Mr.  ROBERT  THOM,  examined.  iCr.  Bubm 

Havb  you  paid  attention  to  the  mechanical  means  of  supplying 
towns  with  water? Yes. 

^       How  many  years  have  you  given  such  attention  ?——— About 
30  years. 
What  towns  have  you  supplied  with  water  by  the  machinery 

^   you  have  directed  or  superintended  ? Greenock,  Paisley»  and 

Ayr  have  been  supplied  with  water  on  my  plans,  and  under  my 
own  superintendence.     Plans  and  estimates  for  the  supply  of  other 

^  towns,  and  of  many  other  places,  have  been  given  by  me,  but  the 
duties  of  my  own  business  of  cotton  spinning  rendered  it  impossible 
for  me  to  superintend  the  details  of  execution,  except  in  the  case  of 
the  Rothesay  Spinning  Mills,  the  first  of  my  hydraulic  operations 

•    on  a  large  scale. 

Will  you  state  shortly  to  the  Commissioners  the  principle  of 
your  plan,  as  dbtinguished  from  other  modes  of  supplying  towns  ? 

"    1  imagine  that,  in  answer  to  this  question,  it  is  enough  to 

describe  generally  my  own  plan.    The  distinguishing  features  of 
my  plan  are,  the  obtaining  some  natural  basin  at  a  sufficient 

t.  height,  either  in  itself  containing  a  large  supply  of  water,  or  into 
which  a  great  extent  of  surrounding  surface  can  oe  drained.  Thus 
a  reservoir  is  formed,  which  I  take  care  shall  be  deep  enough  to 

^  maintain  the  water  at  a  low  temperature,  and  to  prevent  the 
breeding  of  insects  and  the  growth  of  vegetables;  and  capacious 
enough  to  hold  at  least  four  months*  supply  of  water.  If  it  be 
not  possible  to  obtain  a  large  enough  extent  of  drainage  8in*face 

'^  at  one  place,  other  basins  are  sought  for  and  form  auxiliary  reser- 
voirs, the  waters  of  which  are  conducted  into  the  main  reservoir  by 
aqueducts  furnished  with  sluices  of  a  peculiarly  simple  contrivance. 

^  To  facilitate  the  collecting  of  the  water  from  the  surfaces,  catch 
water  drains  are  made  use  of,  and  advantage,  of  course,  is  taken 
of  any  rivulet,  spring,  or  collection  of  water  which  may  be  acces- 

k  sible.  From  the  main  reservoir  the  water  is  led  by  an  aqueduct 
to  some  place  near  the  town,  where  reservoirs  can  be  formed  at 
such  a  height  that  the  water  from  them  will  nse  considerably 

>  above  the  highest  houses.  There  two  reservoirs,  or,  as  I  term 
them,  regulatmg  basins,  are  formed,  each  of  them  large  enough 
to  contain  two  days*  supply  of  water.  From  these  regulating 
basins  the  water  is  carried  into  two  or  more  self-cleaning  filters, 

^^   and  from  the  filters  into  two  distrU)ttting  basins ;  the  regulating 
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HrEobert  basins,  filters^  and  distributing  basins  being  in  juxta-position^  and 
so  arranged  that  one  of  each  of  them  may  be  connected  together 
to  form  a  set  of  apparatus.  Two  sets  of  apparatus  ace  required, 
that  the  one  may  be  in  use  while  the  other  is  cleaning  or  repairing. 
From  the  distributing  basins  the  water  is  carried  through  the 
streets  by  supply  of  pipes  of  iron,  placed  in  such  a  manner  as  that 
the  water  shall  always  flow  in  one  direction,  entering  at  the  higher 
and  wider  end  and  flowing  to  the  lower  end ;  and  always  kept  full 
of  the  water  at  high  pressure,  so  that  there  may  be  a  supply  in 
readiness  for  every  emergency.  These  are  the  principal  features 
of  my  plan,  but  its  efficiency  depends  so  much  on  a  host  of  minor 
details,  that  if  it  is  thought  right  I  will,  in  a  subjoined  note, 
describe  them  more  fully.  I  may  observe  here,  however,  that 
although  there  is  nothing  remarkable  in  collecting  surface  water 
to  fill  reservoirs,  and  in  carrying  it  ftom  these  by  aqueducts, 
pipes,  &c.«  for  the  supply  of  towns,  yet  there  may  be,  and  often 
are,  in  the  modes  of  forming  these  reservoirs  and  aqueducts,  and  ia 
the  contrivances  to  ensure  their  permanent  working  condition, 
such  differences,  as  that  while  the  expense  of  one  mdthod  shall 
form  a  perfect  bdr  to  its  adoption,  another  mode  shall  recommend 
itself  by  its  simplicity  and  econoiny,  and  it  has  been  my  constant 
endeavour  to  unite  simplicity  and  strength,  so  as  to  ensure  perma- 
nent durability  and  prevent  future  expense. 

In  a  letter  you  have  stated,  that,  ''In  every  case  where  the 
distributary  basin  can  be  placed  high  enough,  the  pipes  in  the 
streets  ought  to  be  kept  constantly  full,  so  as  to  be  always  ready 
at  a  moments  notice  to  extinguish  fires;  and  the  distributary 
basin  should  be  placed  high  enough  to  send  the  water  over  the 
tops  of  the  highest  houses,  by  merely  putting  the  hose  of  a  fire- 
engine  on  one  of  the  fire-plugs,  which  should  be  attached  to  the 
pipes  at  short  distances  through  all  the  streets.  This  I  have 
done  in  Greenock,  Paisley,  and  wherever  I  gave  the  plans ;  the 
advantage  is  immense ;  and  were  it  properly  and  generally  prac- 
tised, there  would  be  little  need  for  insurances  from  fire.  Provision 
shoidd  also  be  made  for  cleaning  the  streets,  lanes,  sewers,  &c.,  by 
the  water.  When  the  cholera  commenced  at  Greenock,  the  many 
dirty  streets  and  lanes  in  that  town  were  cleansed  by  a  copious 
supply  of  water  sent  down  from  the  Shaw's  Water  Aqueduct.  "% 
Hence,  in  all  probability^  the  few  deaths  which  happened  there,  ' 
compared  to  those  at  Dundee,  Dumfries,  Musselburgh,  and  other 
places  similarly  low  and  dirty;"  is  it  your  opinion  that  that  which  - 

was  done  at  Greenock  would  be  practicable  m  other  towns  ?* It 

is  quite  practicable,  of  course,  wherever  there  is  head-pressure 
enough  t»  raise  the  water  over  the  houses,  whether  that  pressure  -^ 
is  obtained  by  gravity  or  by  any  power.  By  the  gravitating 
system  no  additional  expense  is  incurred ;  but  where  steam  or 
any  other  power  is  used  to  raise  the  water,  the  expense  is  very 
great.    Hetiee  the  unwillingtiess  of  water  companies,  who  have  to 
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maintain  a  m^hatiical  power,  to  keep  their  pipes  full  at  high*     •'^f^^ 

'   pressure.  ^' 

It  is  stated  that  in  the  ctty  of  Philadelphia  a  similar  arrange- 
ment has  been  adopted  of  keeping  the  water  always  on  at  high 

'  pressure ;  that  for  the  cleansing  of  th*  streets  a  servant  girl  will 
put  on  the  hose  in  the  morning,  and  with  this  hose  sweep  the 
pavement,  that  once  a  week  a  stronger  hose  is  used,  and  they 

;  sweep  or  cleanse  the  front  of  the  house  up  to  the  highest  windows ; 
and  that,  on  an  occasion  of  fire,  they  immediately  apply  the  hose, 
and  introduce  it  info  the  interior  of  the  house,  and  into  the  room 

^  where  the  fire  takes  place;  is  that  an  arrangement  which  you 
believe,  from  your  experience  at  Greenock,  is  generally  practi- 
cable?  It  is  perfectly  practicable  under  the  conditions  noticed 

in  my  answer  to  the  foregoing  query.     It  was  practised  by  myself 

'  on  a  small  scale  30  years  ago. 

With  respect  to  the  modes  of  laying  the  water-pipes  for  distri- 
bution, are  there  any  common  defects  which  you  think  you  have 

^  avoided  in  places,  where  you  have  had  occasion  to  superintend  the 

supplies  of  water  ? ^One  common  defect  is  the  permitting  the 

water  to  flow  along  the  pipes  in  either  direction  occasionally,  thus 

.  stirring  up  the  sediment,  and  sending  a  stream  of  turbid  water  into 
the  houses. 

Is  that  error  in  distribution  a  fault  which  might  be  prevented  in 

^  vety  large  supplies,  or  only  in  small  towns  f 11  may  be  prevented 

in  all  supplies,  whether  for  large  or  small  towns,  if  proper  arrange- 
ments be  made  at  first. 

With  respect  to  the  filtration  of  water,  have  you  adopted  any 
peculiar  modes  of  filtration  to  which  you  can  speak  as  having  been 
successful  in  any  places  where  you  had  the  superintendence  of  the 
supply  ? At  Greenock,  Paisley,  and  Ayr,  I  erected  self-cleaning 

''  filters.  The  filter  that  I  erected  at  Paisley  is  100  feet  long  and 
60  broad,  divided  into  three  compartments,  which  may  either  act 
together  or  separately  at  pleasure ;  so  that,  when  one  compartment 

K  IS  cleanii^,  the  other  two  continue  in  operation.  The  site  of  the 
filters  18  on  a  piece  of  level  ground,  excavated  to  the  depth  of  6  or  8 
feet,  wiA  retaining  walls  all  round,  joined  with  coment,  and  puddled 

^  behind,  so  as  to  be  perfectly  water-tight.  The  bottom  is  laid  about 
a  foot  deep  with  strong,  stiff  puddle,  over  which  pavement  is  laid, 
cemented  so  as  to  be  impervious  to  water.     The  whole  of  this  bot- 

,  tom  is  then  divided  into  drains  or  spaces,  one  foot  wide  and  five 
inches  deep,  by  means  of  fii-e  brick  laid  on  edge,  and  covered  with 
flat  tiles  of  the  same  material,  perforated  with  small  holes,  like  those 

,  used  in  a  kiln  for  drying  oats.     These  holes  are  placed  very  near 

-  each  other,  and  are  rather  more  than  a  tenth  of  an  inch  in  diameter. 
There  is  also  a  space  of  a  quarter  of  an  inch  left  open  between  the 
ends  of  Ae  bricks,  which  support  the  perforated  tiles,  and  their 

/->  upper  edges  are  little  more  than  an  inch  broad,  in  order  that  there 
may  be  httle  or  no  space  without  holes,  and  nothing  to  prevent  the 
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water  n>««ding  equally  over  every  part  »f  *^.,Sf*"  ^^^     J 
drains.  ^^Thfa^particulariy  necessary  when  &e  ^^Jf  .^^^^ 
by  the  upward  motion  of  the  water.   .Tteperfo«ted  ti^«g^. 
Je  covered  to  the  depth  of  an  indi  with  clean  gf^'*^' .«^"*  ^r 
tenths  of  aninchdiaWter;  this  U  to  be  ff  ^I'ff^^^SyS 
layers  of  gravel,  each  of  the  same  depth,  andeach  9«««^?«gy^! 
AiAe  fin^  than  thepmvious  one,  the  last  being  <»»««  f^'  ^ 
this  there  is  placed  two  &«»  deep  of  very  clean,  shaip^^sa^ 
sunilar  to  that  used  in  hour-glasses,  but  a  very  UtUe  <»«^^'  "^ 
about  six  or  eight  inches  deep  of  this  fine  sand  »«»«»V*«i^Jf 
to  be  mixed  wfth  animal  cham«l,  ground  to  the  «>?«  «f  »  r',"! 
meal,  each  particle  about  one-sixt«enih  part  of  f«/"^;^3f*J,^ 
There  is  a  longitudinal  drain  or  pipe  b^een  the  filter  and  the 
pure  water  bSn,  communicating  with  boA.  and  <»  ««^«f  t*^« 
Lnings  between  this  pipe  and  the  61ter.  there  «  »^P^M° 
cfese  tfie  communication  when  necessary.  Inhere  are  also  two  draiM 
to  carry  off  the  foul  water  when  the  filters  are  clewnig,  a°d  awtber 
to  p,2nt  the  water  from  rising  too  high  in  the  filter    Wh«.  he 
filter  is  complete,  its  action  is  as  follows  :-The  si"  ^e  and    he 
valve  are  opened,  and  the  water  permitted  to  flow  through  the 
filter  into  tfie  drain  below,  until  it  becomes  quite  clear.     AUi^ill 
take  two  or  three  days  when  first  set  to  work,  unless  very  great 
pams  is  taken  to  wash  the  gravel  and  sand  before  they  «e  put 
fnto  the  filter.    The  filter  will  now  flow  copiously  for  »«•«  "f"*^    ' 
Conger  or  shorter,  as  the  water  may  be  more  or    ess  turbid  on  1 
enteSng  it),  and  when  the  quantity  passing  begms  to  f*Jl  ««'  t'^« 
Stop-cocks  are  shut,  and  the  valves  are  raised.    TJe  water  then 
enters  behw,  and  fills  all  the  drains ;  and.  having  a  head  pressure 
of  several  feet,  it  wUl  force  its  way  up  through  the  sand  to  the  top. 
and  in  its  passage  raise  the  scales  or  particles  of  mud  which  have 
been  depoated  in  the  downward  passage,  and  carry  them  wto  the  . 
foul-water  drain  below.     If  the  sand  at  the  surface  is  stirred  by  a 
fine-toothed  rake  after  the  water  has  been  thus  raised  above  it,  and 
a  litde  additional  water  admitted  on  the  top  through  the  conduit,  , 
it  will  facilitate  the  operation  of  cleairing,  as  the  naud  is  always 
deposited  on  the  very  surface  of  the  sand.    By  this  means  the 
segment  will  be  carried  off.  and  the  water  pass  through  quite  ^ 
clear  again  in  a  few  hours ;  the  valves  should  then  be  lowered,  the 
stop-cOTks  opened,  and  the  operation  of  filteringwill  again  proceed 
as  above  described.    The  cost  of  this  filter  was  under  600/.,  ami 
the  quantity  of  water  produced  regularly  every  24  hours,  is,  on  the 
average.  10.632  cubic  feet.    The  expense  of  a  filter,  therefore,  to 
give  a  supply  of  water  of  the  best  quality /«w/am»7y  ^T"***' t«  » 
town  of  50,000  inhabitants,  may  be  safely  taken  at  800/,    *  rom  , 
often  finding  pure  spring-water  in  the  moors,  where  the  soU  tor 
many  miles  was  composed  of  peat  or  moss,  I  suspected  th«e  was 
some  substance  in  the  earth  which,  by  combining  with  the  tannin  j 
or  coburing  matter,  rendered  the  water  pure,  and  this  was  proved 
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to  my  entire  gfttisfaction  by  a  careful  inspection  of  the  minerab  in     Vr.RoiMri 
the  hills  abore  Greenock.     I  there  ascertained  that  the  moss  ^ 

water,  hy  flowing  ov'er  or  through  a  particular  species  of  lava  or 
trap*rock  (amygdaloid),  became  fine  spring  water.  Since  then^  I 
have  used  the  substance  as  a  substitute  for  charcoal,  with  perfect 
success  and  much  economy.  A  very  lar^e  proportion  of  the  hills 
above  Greenock  being  composed  of  this  suDstance,it  may  be  had  at 
a  nominal  price. 

Of  what  are  those  filters  composed  ? ^They  are  composed  of 

very  fine  pure  sand,  mixed  with  animal  charcoal  for  the  purpose 
of  decomposing  any  vegetable  matter  with  which  the  water  may 
be  impregnated. 

What  have  you  found  to  be  the  effect  of  such  a  filter  ? Be- 
sides decomposing  vegetable  matter  as  above  stated,  it  renders  the 
water  clear^  though  previously  turbid. 

Animal  charcoal,  you  seem  to  say,  is  the  most  powerful  mate- 
rial ? It  is  the  most  powerful  agent  I  know  of. 

Have  you  ever  contrasted  its  action  with  that  of  ordinary  char- 
coal^ or  any  mixture  of  ordinary  charcoal  with  other  substances  ? 

I  have. It  is  more  powerful,  and  lasts  longer  than  ordinary 

charcoal. 
Are   yon  to  be  understood  to  say  that  you  have  used  ordinary 

charcoal  with  other  substances  ? 1  have ;  but  finding  that  it  lost 

its  effect  sooner  than  animal  charcoal,  I  discontinued  its  use. 

Have  you  ever  examined  chemically  the  nature  of  the  animal 
charcoal  used;  or  have  you  had  your  attention  directed. to  that 

point? 1  have  not. 

How  long  will  it  last? Some  kinds  will  last  several  years. 

Did  the  sand  contain  any  other  earthy  substances  ?—— -No,  it 
was  clean  sand  from  the  sea- shore. 

Pure  sea-sand,  brown  ? Of  a  lightish-brown  colour. 

Have  you  only  one  stratum  of  sand  ? One  stratum,  the  under 

part  of  which  is  coarse  gravel,  next  a  fine  gravel,  and  so  on  finer 
and  finer  to  the  depth  of  six  or  seven  inches — and  after  that  the 
line  sand  above  mentioned. 

Do  you  put  the  charcoal  in  layers,  or  mix  it  with  the  sand  ? 
I  mix  it. 

What  head  of  water  have  you  upon  the  filter  ? A  small  head 

of  water,  about  one  or  two  feet  at  most ;  the  purest  water  is  pro- 
duced with  a  small  nressure. 

From  a  filter  of  dOOO  feet  area  you  are  in  the  habit  of  supply- 
ing a  population  approximating  to  40,000  people? Yes;  but 

it  depends  much  on  the  previous  puri^  of  the  water. 
We  should  be  within  bounds  by  taking  half  the  proportion  for  a 

filter  of  that  size? Yes. 

Have  you  any  data  as  to  die  quantity  of  animal  charcoal  re- 
quired for  a  given  quantity  of  water  ? No  precise  data.     I  use 


Hi.Bob«i    the  charcoal  in  about  the  proportion  of  one  of  cbareoal^to  eight  or 

'^^'^        ten  of  sand. 

Do  you  use  the  same  charcoal  over  agaiiij  after  subjecting  it  to 
the  purifying  process?— i — It  might  be  used  agam«  if  it  could  be 
separated  from  the  sand. 

Have  you  the  power  of  separating  it  from  the  sand?— -Not 
when  it  is  used  in  the  proportion  I  have  stated ;  and,  indeed>  it 
would  not  be  wortli  while,  as  the  quantity  is  so  small  and  lasts  so 
long.  I  liave  sometimes  used  charcoal  in  large  layers  by  itself, 
and  in  such  cases  it  mighty  with  economy^  be  re-burned  and  used 
again. 

You  state  in  your  letter,  '*  Where  rivulets  or  lakes  are  not  in  the 
vicinity,  the  surface-water  alone  mieht,  in  most  cases,  be  rendered 
sufficient,  if  artfully  and  economiceuly  diverted  into  reservoirs  by 
small  aqueducts,  as  at  Rothesay  Mills.  The  average  annual  deptFi 
of  rain  which  falls  in  Great  Britain  is  probably  above  three  feet ; 
in  the  west  of  Scotland  it  is  greatly  more;  and  at  Paisley  and  at 
Greenock  Waterworks,  I  have  ascertained  that  about  eight-tenths 
of  the  whole  has  been  made  available  to  the  reservoirs.  At  Rothe- 
say, where  the  declivity  of  the  ground  is  less,  and  its  surface  more 
broken  and  porous,  the  proportion  available  is  only  about  six- 
tenths  of  what  falls  there."'       I  do  so  state. 

Do  you  consider  that,  by  proper  economy,  the  surface  water  in 
the  vicinity  of  towns  and  places  may  be  made  available  to  a 
greater  extent  than  is  conunonly  supposed  ? 1  do  so. 

Have  you  calculated  what  Ine  quantity  would  be  on  any  given 

area,  an  acre,  for  instance? ^I  have  already  stated  that,  in  some 

cases,  eiffht-tenthsj  and  others  only  six-tenths  of  what  &lls  may  be 
collected.  It  is  easy,  therefore,  knowing  the  fall  in  any  given- 
place,  and  the  nature  of  the  surface  and  subsoil,  to  calculate  what 
quantity  a  ^iven  extent  of  sur&ce  will  produce. 

Your  calculation  must  depend  very  greatly  on  the  substratum 
of  a  portion  of  the  ground?— -Yes,  but  more  upon  the  smootli- 
ness  and  declivity  of  the  surface.  If  the  surface  be  smooth  and 
steep,  the  water  runs  off  so  quickly,  that  little  sinks  into  the  earth. 

Have  you  applied  your  machinery  for  the  supply  of  small  towns, 

and  if  so,  what  is  the  smallest? ^The  smallest  is  CampbelUown, 

of  7000  inhabitants,  which  was  supplied  at  a  cost  of  about  2500/. 
When  I  speak  of  a  supply,  I  always  mean  two  cubic  feet,  or  about 
13  gallons  per  diem  for  every  individual  of  the  population. 

Are  you  aware  that  that  is  very  much  below  the  consumption  in 
London  ? — - — I  am  aware  that  it  is  so  stated ;  but  as  a  family  supply 
merely,  I  rather  think  it  will  be  found  to  exceed  ttiat  of  London. 

Have  ydU  made  inquiries  upon  that  point? Yes. 

Do  you  know  what  the  returns  of  consumption  have  been  from 

the  water-works  in  London? 1  do  not  at  this  moment  recollect 

them,  but  I  have  seen  them^  and  heard  them  explained.    Judging 
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fmm  mj  knowledge  of  the  faets  in  other  towns,  I  should  say  that    ifr.  Rptinf 
the  quantities  set  down  are  rarely  delivered.     Some  yeai9  ago,  I       ^^"** 
had  the  means  of  ascertaining  tlie  quantity  supplied  to  Glasgow,    / 
and  found  that  it  did  not  ^ipount  to  13  gallons  for  each*  and  of  \ 
which  nearly  one-fourth  was  suffered  to  run  waste,  itojx^  the  ini«   '! 
perfect  state  of  their  works.     In  Perth,  the  quantity  supplied  tq  t 
each  individual  was  only  8  gallons.     In  Greenock  and  raisley, 
where  the  pipes  are  kept  constantly  full,  and  there  is  nothing  to 
prevent  the  people  from  using  what  they  please,  the  quantity  tuen 
is  less  than  12  gallons  for  each.    These  facts  lead  me  to  question 
reports,  which  state  the  family  supply  beyond  13  galbns  per  diem. 
In  j^ondon,  doubtless,  the  quantity  used  for  watering  the  streets, 
for  public  works,  and  tlie  like>  must  be  very  great.  ^ 

Have  you  come  to  a  conclusion  as  to  the  practicability  of  apply- 
ing machinery  to  towns  still  smaller  ? Yes.    At  Campbelltown, 

a  family  of  five  individuals  will  be  supplied  for  about  Is.  Ad.  per 
annum.  The  cost  at  Ayr  for  the  same  quantity  is  2«.  2d. ;  at 
Paisley,  it  is  2«.  9d.  In  Greenock,  I  think,  it  is  about  2«.  6^.  I 
allow  11^  this  case  ^  per  cent,  on  the  capital  employed ;  the  ex- 
pepse  of  wear  and  tear^  charge  for  superintendence^  and  the  like, 
being  always  included  in  my  estimate. 

Are  all  those  high-pressure  services  reaching  to  the  U^  of 
houses  ? Yes. 

Having  all  the  advantages  of  being  enabled  to  put  out  fi|«s,  an(d 
supnly  the  cistatis  at  the  tops  of  houses? Yes. 

You  allow,  besides  the  5  per  cent.,  as  much  as  will  k^ep  the 
machineiy  in  complete  order  ?■  »     Yes. 

In  those  towns  there  is  an  acclivity,  a  hill,  which  gives  you  a 
high  reservoir  ? Yes. 

in  cases  where  a  town  is  on  a  dead  flat,  would  it  be  possible 
profitably  to  raise  the  wajUsr  by  mechanical  force  for  application  to 
the  severed  purposes  of  extinguishing  fires,  and  washing  streets  and 
houses,  and  so  on  ? — ^^1  think  it  would. 

Have  you  ever  had  occasion  to  estimate  the  expense  of  such  a 
mode  of  supply,  as  compared  with  the  ordinary  mode? — I  have, 
but  I  have  not  the  statement  with  me. 

The  siq>ply  of  water  for  the  different  towns  you  have  referred 
to  has  been  from  very  different  distances  ? Yes. 

'l*ha  expense  has  been,  of  course,  increased  by  the  distance  ?-— It 
has  certainly,  but  to  a  very  small  extent.  If  you  go  farther  from 
a  town,  land  is  generally  cheaper,  and  there  are  fewer  interruptions 
to  the  operations.  The  cost  of  making  the  reservoir  is  the  same, 
or  nearly  the  same,  at  w|iatever  distance  it  be.  The  increase  of 
expense,  therefore,  arises  from  the  increased  length  of  the  aqueduct 
only,  which  is  a  trifling  item  in  the  calculation  fpr  the  supply  of  a 
town.  At  Greenock,  wheie  the  aqueduct  passes  through  rugged 
aad  impracdcable  ground,  and  was  a  work  of  no  ordinary  diffi- 
culiy,  the  cost  of  it  was  on|y  al^ut  400/.  per  noile,  exclMsiv.e  of  the 
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Mr.  sohnt    price  of  the  land,  and  it  is  capable  of  passing  a  fiiU  supply  for  a  city 
■"^^       of  500,000  inhabitants. 

WTiat  is  your  practice  in  laying  down  water-pipes,  and  in  dis- 
tributing water  for  the  attainment  of  the  object  of  keeping  the 
water  cool?— ^ — The  situations  for  the  reservoirs,  basins  ami  filters, 
being    obtained,  as  above  described,  I  proceed  to  notice  some 
details  of  practice  which  are  peculiar,  and  on  which  part  of  the 
success  of  my  plan  is  dependent.     In  making  the  aqueducts  for 
conveying  the  water  from  one  reservoir  to  another,  or  from  the 
reservoir  to  the  basins,  the  ordinary  practice  is  to  take  the  most 
direct  line  between  the  extremes ;    crossing  valleys  by  aqueduct 
bridges  or  embankments,  and  overcoming  the  many  other  diffi- 
culdes  which  attend  the  method  by  equally  expenave  expedients. 
My  method  is  to  wind  along  the  slopes,  however  far  it  requires  me 
to  go  about,  descending  onnr  with  such  a  fall  as  will  allow  the 
water  to  flow  with  a  gentle  current.     I  endeavour  to  select  the 
course  of  the  acqueduct,  so  that  it  may  form  the  main  drain  of 
the  farms,  and  be  a  fence  between  portions,  which  it  is  advis- 
able to  keep  separated, — ^possessin^,  too,  the  advantage  of  affording 
drinking  places  for  the   cattle,  the  aqueduct  is,  by  the  farmer, 
esteemed  rather  a   benefit  than    otherwise.     The  details  of  the 
formation  of  the  reservoirs,  embankments,  sluices,  and  regulating 
apparatus,  cannot  be  well  understood  without  illusti*ative  figures. 
The  filter  I  have  described  in  a  previous  answer.     I  shall,  there- 
fore, proceed  to  notice  some  peculiarities  in  my  manner  of  laying 
the    service-pipes    from    the  distributing  basins.     These  pipes 
are  of  iron,  ana,  as  has  been  already  noticed,  are  laid  so  that  the 
water  shall  always  flow  along  them  in  one  direction,  enteiing  at 
the  higher  end,  and  proceeding  to  the  lower  end.     At  the  lower 
end  of  each  ran^e  a  cleansing  cock  is  fixed,  which  is  opened 
occasionally  to  clear  out  any  rust  or  mud  which  may  have  ac- 
cumulated in  the  pipe,  and  which,  if  allowed  to  remain,  would,  of 
course,  deteriorate  the  quality  of  the  water.    The  pipes,  I  have 
said,  are   constantly  kept  fiiU;   in  addition  to  the  advantages 
already  detailed,  as  attendant  on  diis,  I  may  mention  the  follow- 
ing : — ^There  is  no  limit  to  the  quantity  that  the  poorest  inbaUtont 
may  take  at  all  times.    There  is  no  risk  of  turbid  water  being 
carried  into  the  houses  by  the  water  rushing  along  empty  pipes 
every  time  it  is  set  on.    The  pipes  are  laid  under  ground  to  a 
minimum  depth  of  three  feet  under  the  surface  of  the  pavement ; 
where  they  can  conveniently  be  laid  deeper  it  is  done ;  the  water 
is  thus  kept  cooler  and  of  finer  quality,  and  risk  of  injury  from 
frost  is  avoided.     In  some  cases,  in  order  to  afiford  private  houses 
verv  fine  cold  water,  I  sink  an  iron  cistern  to  hold  about  20 
gallons,  8  or  10  feet  below  the  bottom  of  their  cellar,  and  supply 
it  with  water  by  a  small  lead  pipe  entering  its  top.   Anotlier  small 
pipe  is  inserted  at  about  four  inches  above  the  bottom  of  the 
cistern,  and  carried  up  to  the  cellar  where  the  water  is  to  be  drawn 
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Tlius,.  for  an  expmise  of  about  5/.^  a  family  is  supplied  with     Mr.  RoUrt 
one  of  the  greatest  luxuries  which  can  be  enjoyed— pure  sparkling       ^^"*' 
xoe*coId  water. 

Do  you  lay  your  pipes  so  near  the  kerb-stone  as  to  leave  a 
distance  su£Ecient  for  carriages  to  pass  ?■  Yes,  except  in  old 
towns  where  the  streets  are  very  narrow. 

Do  you  think  that  considerable  improvements  may  not  be 
maide  in  laying  down  water-pipes,  so  as  not  to  inconvenience 
passengers? 1  do. 

Can  you  state  to  the  Commissioners  any  results  as  to  the 
administrative  machinery  by  which  the  supplies  to  poorer  districts 

in  respect  to  purity  and  cheapness  may  be  facilitated? 1  am 

not  prepared  with  any  other  plan  than  that  described  already, 
and  which,  generally  speaking,  might,  in  my  opinion,  be  applied 
with  advantage  to  the  smallest  towns  as  well  as  the  largest. 

You  mentioned  that  you  had  seen  animalcule  in  the  water  in 
particular  parts  of  Scotland ;  in  what  parts  have  you  seen  them  ? 
—I  have  seen  them  wherever  the  water  was  shallow  and  warm. 

Have  you  seen  it  with  the  naked  eye  ? Yes,  but  more  dis^ 

tinctly,  of  coui%,  with  a  microscope. 

You  have  seen  animalcule  also  that  are  visible  to  the  naked 
eye? Yes. 

Can  you  state  anything  with  respect  to  the  temperature  of  the 

water  in  which  you  have  seen  them  ? 1  have  not  noted  the 

precise  temperature. 

Have  you  used  steam  or  water-power  in  any  case,  or  in  all 

cases  been  able  to  take  advantage  of  the  natural  level  ? 1  have 

found  it  better  in  every  case  to  go  further  and  bring  the  water  from 
higher  grounds,  than  to  use  steam-engines. 

What  pressure  has  the  head  of  water  had  in  cases  where  you 
have  used  machinery? 1  have  not  raised  water  by  machinery. 

To  what  altitude  have  you  raised  it  ? 1  have  raised  it  to  a 

oonsideraUe  height. 

Have  you  formed  in  your  own  mind  a  deliberate  conclusion  as 
to  the  amount  of  altitude  you  should  have  beyond  the  height  to  be 
supplied  to  give  it  full  power  ? Yes. 

What  altitude  do  you  consider  it  necessary  to  give  ? For  the 

supply  of  bouses  merely^  it  is  enough  that  the  water  will  rise  to 
the  top  of  the  highest;  but  for  security  against  fires,  the  water 
should  have  a  pressure  sufficient  to  throw  it  with  great  force  over 
the  highest  house.  At  Greenock,  there  is  a  pressure  of  250  feet, 
which  is  150  feet  above  the  surface  level  of  the  highest  street. 

What  height  will  that  throw  it? — ^To  any  height  that  will  ever 
be  requisite. 

Supposing  you  had  a  dead  level,  and  wished  to  send  the  water 
to  such  a  height  to  extinguish  fire  in  houses,  what  head  should 

you  have? ^Not  less  than  20  feet  above  the  house;  less  might 

do»  but  move  is  better. 
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If r.  iBioimH  Have  you  had  your  attention  at  all  directed  to  the  preventing 
^****"'       the  bursting  of  water-pipes  in  winter,  bsyond  the  fair  protection 

which  the  walls  of  buildings  would  afford  ? 1  lay  the  pipes  so 

low  under  ground^  as  to  prevent  their  being  affected  by  the  frost. 
Where  that  cannot  be  done,  some  non-conducting  envelope  may 
be  used. 

You  have  never  applied  artificial  heat  to  such  a  purpose  ?-r— 
No,  I  have  found  it  better  and  dieaper  to  resort  to  other  means. 

The  question  referred  to  places  where  the  pipes,  from  the  mature 

of  the  buildings^  are  very  much  exposed  ? It  would  be  easy  to 

send  steam  through  them,  if  required,  but  I  have  never  found  it 
necessary. 

From  your  experienee,  can  you  say  that  in  all  cases  where  it  is 
necessary  to  form  an  artificial  reservoir  for  the  purpose  of  obtaining 
water,  it  can  be  done  with  the  utmost  security  and  safety ;  wiu 

there  be  any  danger  of  the  bursting  of  the  embankments  ? 

None,  if  they  are  properly  constructed,  and  of  proper  materials. 
The  construction  should  be  such  as  to  prevent  the  water  pene- 
trating under  or  amongst  the  materials,  and  it  should  be  formed 
with  a  slope  in  front,  on  the  side  next  the  water,  of  about  four  feet 
of  base  to  one  foot  perpendicular.  An  embankment  of  this  con- 
struction the  water  has  no  tendency  to  overthrow,  as  the  vertiii^l 
pressure  much  exceeds  the  horizontal  pressure. 

What  was   the    nature  of   the  accident  which   occurred   at 

Greenock  ? An  ill-constructed  embankment  gave  way,  and  by 

the  torrent  of  water  let  loose,  40  lives  were  lost,  and  damage  done 
to  property  to  the  extent  of  6000/.  or  7000/.  In  this  embankment 
the  face  next  the  water  was  very  steep,  and  no  care  had  been  taken 
to  make  it  impervious  to  water  or  vermip ;  the  consequence  was, 
that  moles  and  water-mice  had  perforated  it  like  a  riddle,  during 
the  drought  in  search  of  water ;  and  when  the  flood  came  and 
raised  the  water  above  these  holes,  it  rushed  through  them  with 
such  force  as  to  sweep  away  the  embankment  to  its  base  in  a  &w 
minutes.  About  three  years  before  the  accident,  I  b^d  constructed 
an  embankment  on  my  principle  on  the  same  stream  lower  down. 
This  embankment  was  not  injured  by  the  rush  of  the  waters  when 
the  other  was  swept  away  by  it. 

Have  you  found  any  difficulty  at  Greenock,  when  there  is  a 
considerable  pressure  on  the  reservoir,  of  keeping  the  stop-cocks 
in  good  repair? No. 

What  sort  do  you  use? Of  the  ordinary  construction,  care- 
fully made  and  well  fitted,  and  with  more  surface  than  usual. 

Have  you  found  the  science  of  hydraulics  very  complete  for 

practical  application  to  these  purposes? Veiy  complete;  but 

few  of  those  who  are  employed  in  such  works  know  much  about  it ; 
and  those  who  understand  it  will  rarely  apply  it  to  practical  usee. 

Have  you  any  further  observations  to  make  ?  I  may  repeat, 
thai  I  am  clearly  of  opinion  that  no  town  ought  to  be  considered 
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iUUy  fluvplied  with  water>  unless  the  pipes  are  kept  constantly 
fullj  and  nrrangeEnents  made  by  which  a  powerful  force  of  water 
can  be  taken  from  them  at  a  moment's  notice^  to  extinguish  fire 
in  any  part  of  the  town^  high  or  low.  But  this,  I  fear,  will  be 
found  impracticable  without  the  assistance  of  Government  and 
the  Legislature.  So  powerful  are  many  of  the  present  Water 
Companies,  so  strong  the  chain  of  interest  which  binds  them 
togewer,  and  so  large  is  the  capital  sunk  in  the  present  imperfect 
works,  which  the  improved  system  would  supersede,  that  I  despair 
of  ever  seeing  certain  towns -properly  supplied  with  wholesome 
water*  miless  the  powerful  aid  of  Government  and  the  Legislature 
are  brought  to  bear  down  their  selfish  opposition.  And  it  were 
clearly  better,  even  to  impose  a  local  tax  to  compensate  such 
companies,  than  that  the  health  and  comfort  of  the  community 
should  continue  longer  to  suffer  by  withholding  from  it  the  first 
necessary  of  life-^a  copious  supply  of  pure  water. 

Suppose  Government  were  to  select  a  strong  case,  and  procure 
an  Act  of  Parliament,  not  only  to  supply  the  town  with  water, 
but  also  to  ensure  it  against  fire,  levying  a  local  tax  upon  all  the 

property  or  buildings  in  the  town  to  defray  the  expense? 

From  the  owsideration  I  have  long  given  this  matter,  I  am 
satisfied  that  such  a  scheme,  skilful^  planned,  and  judiciously 
and  economically  executed,  would  work  well,  pay  well,  and  prove 
an  immense  boon  to  the  whole  community.  With  such  assistance 
or  patronage  I  would  myself  be  willing  to  take  shares  either  with 
tbe  corporation,  for  behoof  of  the  community  (whicbj  in  my 
opinion,  is  decidedly  the  preferable  plan),  or  with  any  respectable 
company  able  and  wilUog  to  undertake  it. 


THOMAS  WICKSTEED,  Esq.,  examined. 

Abb  you  a  eivil  engineer  ?—  -  I  am. 

Are  you  employed  by  the  East  London  Waterworks  Company? 
-I  am ;  and  also  by  the  Kent  and  the  Vauxball  Waterworks 


Compames. 

Aro  you  well  acquainted  with  the  mode  of  supplying  different 
places  with  water  ? 1  am. 

Have  you  calculated  what  would  be  the  abstract  cost  of  lifting 
a  certain  quantity  of  water,  say  1000  gallons,  100  feet  high,  sup- 
posing the  engine  set  up  and  all  the  establishment  fixed  ? 1 

nave  gone  into  those  calculations,  but  each  case  must  have  a 
diflferent  ealeulation.  No  general  rule  can  be  laid  down  for  it.  I 
will  take  two  towns.  The  town  of  Hull,  where  the  corporation  are 
aoing  to  enlarge  their  works,  having  just  obtained  an  Act  of  Par- 
fiament  for  that  purpose.  Hull  is  a  very  flat  town ;  the  works  will 
be  about  half  a  mile  from  the  outskirts,  and  die  whole  supply  of 
water  mil  be  raised  by  steam  engines.  At  present  the}r  raise  the 
water  about  40  foet:  it  is  proposed  to  raise  it  about  120  feet  above 
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T.  wteiuteed,  the  towD.  The  extent  of  the  proposed  pipeage  will  be  about  40 
^'^'  miles;  the  supply  wUl  be  for  about  110,000  or  120,000  inhaWt- 
ants;  in  this  case  the  whole  of  the  water  must  be  raised  by  steam 
madiinery,  and  having  no  elevated  ground,  and  having  to  raise 
water  by  mechanical  power  in  a  stand-pipe,  the  head  of  water  is 
limited  to  a  certain  extent,  and  the  head  of  water  being  limited,  the 
sizes  of  the  mains  must  be  proportioned  to  the  limited  head.  Now> 
in  Cork  there  is  a  very  large  river,  and  ample  water-power  there, 
and  steam-power  will  not  be  required  for  above  six  weeks  out  of  tfie 
twelve  months ;  the  cost,  therefore,  of  carrj'ing  on  these  works,  as  far 
as  the  machinery  is  concerned,  will  be  less.  There  is  also  elevated 
ground  close  to  the  citv,  where  it  is  proposed  to  erect  the  water- 
works 280  feet  high.  The  water  can  be  raised  immediately  by  the 
natural  power  of  the  river  to  a  very  great  elevation ;  and  thus  the 
sizes  of  the  pipes  will  require  to  be  much  less  than  if  the  elevation  were 
less,  so  that  die  estimate  for  the  same  work  at  Hull  would  be  very 
different  from  the  estimate  for  the  work  at  Cork;  and  in  almost  every 
town  the  cireumstanoes  vary.  In  some  cases  a  supply  may  be  obtained 
by  going  a  little  distance  from  the  town ;  the  source  may  be  so 
elevated  that  no  machinery  will  be  required  to  lift  the  water.  At 
Kingston,  in  Jamaica,  they  have  within  four  or  five  miles  a  fall  of 
about  600  feet,  so  that  the  expense  of  supplying  Kingston  will  be 
comparatively  very  small,  as  no  machinery  will  be  required  to  raise 
the  water.  In  fact,  in  almost  every  case  there  must  be  a  variation 
according  to  its  circumstances. 

Supposing  you  are  on  a  dead  level,  and  you  have  to  raise  water 
into  a  reservoir  close  above  the  engine,  what  would  be  the  cost  per 

1000  gallons  for  raising  water  every  50  or  100  feet? ^That 

would  depend  upon  the  kind  of  engine  that  you  use,  and  the  price 
of  coal.  In  my  first  report  to  the  corporation  of  Hull  I  stated, 
"The'  annual  consumption  of  coals  will  be  in  the  following  pro- 
portion: for  6000  houses,  180  tons;  for  13,000  houses  390  tons; 
for  20,000  houses,  600  tons. 

Have  you  prepared  a  statement  of  the  cost  of  raising  water  to  a 

given  altitude,  under  different  circumstances? At  the  request  of 

the  Commissioners  I  have  prepared  the  following  statements  of  the 
cost  of  raising  water : — 

lit.  A  single  pumping  engine,  made  by  Boulton  and  Watt  in  1809,  working  10^ 
houri  per  diem,  6  davs  per  week,  mean  power  29^  horeei ;  quantity  of  water 
raised  per  diem,  equal  to  612,360  gmllona,  100  feet  high ;  tlie  cost  of  coals  12ff. 
per  ton.  la  the  estimate  for  the  cost  all  charges  for  coals,  labour,  and  stores, 
are  included,  but  no  charge  for  interevt  upon  outlay,  or  repairs  of  machiuery 
and  buildings ;  all  other  charges  for  working  the  engine  are  included. 

#•       ti. 

Cost  of  raising  1000  gallons  100  feet  high    .     •    0    0-543 
Or,  Cost  of  raising  22,099  gallons  100  feet  high     1     0* 

This  estimate  is  made  upon  an  average  of  two  years^  working. 


2od.  Two  single-pumping  engines,  made  by  Boulton  and  Watt  in  1809, 

24  hours  per  diem,  7  days  per  week,  mean  power  of  each  engine  30^  horees"; 
quantity  of  water  raised  per  diem  2,922,490  gallons,  90  feet  high ;  the  cost 
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of  coals  12t.  per  ton.    Labour,  ttorea,  &c.,  taken  at  in  the  first  case.    The    t.  wtekiteed. 
estimate  made  upon  an  average  of  10  years'  working.  £iq. 

s.     d. 

Cost  of  raising  1000  kaIIods  100  feet  high  '.     •    0    0-358 
Ox,  Cost  of  raising  33,519  gallons  100  feet  high     1     0* 

SrcL  Two  sio«le-pumping  engines,  made  b^  Boulton  and  Watt,  one  in  1816  and 
one  in  1828,  working  12  houn  jwr  diem,  7  days  per  week,  mean  power  of 
each  engine  76  horses ;  quantity  of  water  raised  p«.>r  diem  3,601,116  gallons, 
100  feet  high ;  cost  of  coals  12s.  per  ton.  Labour,  stores,  &c.,  as  before. 
Tfaeeatioiate  made  upon  an  average  of  10  years*  working. 

«.     d. 

Cost  ofraisinglOOO  gallons  100  feet  high     •     •     0    0-333 
Or,  Cost  of  raising  36,036  gallons  1 00  feet  high      1    0  • 

4th.  One  single-pumping  engine,  made  by  Harvey  and  Co.,  upon  the  exp>msive 
principle,  in  1887, working  24  hours  per  diem,  7  days  per  week,  mean  puwer 
95JhoEses;  quantity  of  water  raised  per  diem  4,107,816  gallons,  110  feet 
high ;  cost  of  coals  VI9.  per  ton.  Labour  and  stores  ai  before.  The  estimate 
made  upon  an  average  of  4  years'  working. 

«.      d. 

Cost  ofraisinglOOO  gallons  100  feet  high    .     •     0    0*150 
Or,  Cost  of  raising  80,000  gallons  100  feet  high     10* 

The  foregoing  statements  of  the  cost  of  raising  water  with  dif- 
ferent engines  will  show  that  there  is  a  great  variation.  The 
comparison,  however,  is  favourable  to  the  engines  upon  the  old 
plan,  as  those  quoted  are  good  ones.  The  following  table  will 
show  the  variation  more  clearly : — 

To  raise  160,000,000  of  gallons  of  water  100  feet  higb,  it  would  cost- 
According  to  the  1st  statement     •     •     •     •     £362 
Ditto  2nd  ditto  .     •     •     •       238 

Ditto  3rd  ditto  .     .     •     •       222 

Ditto  4th  ditto  ....       100 

In  raising  large  masses  of  water  of  course  you  raise  it  compara- 
tively cheaper? Yes^  but  for  each  case  you  raifet  make  a 

different  estimate. 

In  your  report,  in  speaking  of  the  supply  for  Cork,  you  say 
"  Provision  should  be  made  for  an  increased  quantity  of  water  per 
individual,  for  an  increase  of  what  is  termed  waste,"  but  which 
term  I  do  not  consider  as  strictly  correct,  as  the  water  that  runs 
away  through  the  narrow  streets  and  alleys,  inasmuch  as  it  cleanses 
them  from  filth,  increases  the  health  of  the  neighbourhood,  and 
cannot  therefore  be  strictly  called  waste  water.  Again,  you  say 
*•■  the  power  which  I  intend  the  new  works  to  possess,  of  giving  a 
supiply  to  the  upper  floors  of  houses  and  buildings,  will  lead  to  an 
incresLsed  demand  for  water  for  water-closets ;  and  when  manufac- 
turers can  obtain  a  supply  in  the  upper  parts  of  their  buildings,  with- 
out having  to  incur  tiie  expense  of  pumping  it  up,  they  will  be 
induced  to  take  a  larger  quantity."  Have  you  any  data  to  show 
the  comparative  economy  to  the  public  of  having  water  forced  up  to 
an  elevation  systematically  and  regularly,  as  compared  with  the 
expetise  of  carrying  it  up  by  hand  ? No,  I  have  not  any  calcu- 
lation with  me,  but  I  have  not  the  slightest  doubt  that  in  raising 
large  quantities  of  water  by  machinery  it  can  be  done  at  infinitely 
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T.wtokitwd,  less  expense  than  by  manual  labour.  I  believe  that  thej^  are 
*^'  paying  now  in  some  neighbourhoods  about  London  from  four- 
pence  to  eight-pence  a  barrel  for  water  which  has  been  brought 
from  a  distance.  At  Hampstead  I  believe  they  pay  about  eight- 
pence.  I  suppose  the  hignest  cost  by  the  water  companies  is 
considerably  under  a  penny.  I  find,  upon  reference  to  a  paper 
entitled  '*  Observations  on  the  Past  and  Present  Supply  of  Water 
to  lh«  Metropolis/'  written  by  me  in  1835^  that,  according  to  the 
Parliamentary  Returns  in  1834,  the  amount  received  by  the  water 
companies  in  the  metropolis  was  at  the  rate  of  three-fourths  of  a 
farthing  per  36  gallons,  and  it  is  stated,  *'  In  some  of  the  suburbs 
of  London  water  is  still  supplied  by  carriers ;  where  it  is  carried 
in  buckets  from  wells,  it  is  sold  at  the  rate  of  eight-pence  per 
36  gallons,  or  42  times  as  much  as  when  supplied  by  machinery; 
and  when  it  is  carted  from  the  river,  at  four-pence  per  36  gallons, 
or  21  times  more  than  machinery.*'  In  the  same  paper  it  appears 
that,  in  a.d.  1 582,  the  supply  of  water  to  the  metropolis,  by  means 
of  the  London-bridge  Water-works,  was  3,170,000  imperial 
barrels  per  annum,  about  seven-eighths  per  cent,  of  the  supply 
afforded  by  the  water  companies  in  1833,  namely,  357,288,80/ 
barrels  per  annum. 

Will  you  have  the  goodness  to  state  what  you  consider  the  best 
mode  of  supplying  the  poor  with  water,  whether  by  a  common 
stand-cock  for  several  houses,  or  by  a  separate  supply  to  each 
house,  and  at  What  cost  a  copious  supply  might  be  furnished  by 

either  of  the  two   modes? If  the   supply  were  given  by  a 

municipal  body,  or  by  Government,  and  all  houses,  excepting 
those  of  the  poor,  were  rated,  then  I  am  of  opinion  that  the  best 
mode  of  supplying  wotild  be  by  common  stand-cocks,  so  con- 
structed that  when  the  water  was  required  it  would  be  necessary 
to  hold  the  valve  up,  to  keep  it  open,  and  when  the  supply  was 
obtained  tlie  valve  should  shut  of  itself,  and  remain  closed  until 
water  was  again  required — this  would  prevent  waste.  As  all 
houses,  excepting  those  of  the  poor,  would  be  rated,  they  would 
undoubtedly  have  a  separate  supply  for  each  building;  but  if  the 
supply  were  given  by  a  trading  body,  and  numerous  common 
stand-cocks  were  erected  (and  they  must  be  numerous,  T  conceive, 
to  effect  the  desired  object)  to  supply  the  poor,  I  think  it  is 
certain  that  a  very  large  proportion  of  the  inhabitants  of  a  town 
would  send  their  servants,  or  several  would  join  together  and 
employ  a  man  to  bring  the  water  from  the  common  cocks,  or 
public  fountains,  to  their  houses,  to  avoid  paying  rates  to  the 
water  company.  A  copious  supply  of  water  to  the  poor  can,  in 
my  opinion,  be  given  by  a  public  body  only,  for  supposing  that  in 
towns  at  present  supplied  by  trading  companies  a  supply  were 
required  for  the  poon  and  that  each  parish  were  rated  high 
enough  to  raise  a  sufficient  sum  annually  to  pay  for  a  given 
number  of  common  stand-cocks,  it  would  be  a  very  difficult 


matter  to  prerent  the  inhabitants  generally  from  taking  a  supply  T.wwkitwd, 
from  the  eocks,  and  if  this  were  not  prevented  the  rental  of  the  ^'  * 
company  would  soon  be  reduced.  Supposing,  however,  the 
supply  to  be  given  by  a  public  body,  then,  as  one  common  stand- 
cock  would,  if  in  supply  during  the  whole  of  the  day,  probably 
be  sufficient  for  100  housds,  the  expense  of  laying  on  the  water 
would  be  considerably  less  than  if  each  house  were  supplied 
separately.  The  dost  of  giving  a  copious  supply  must  depend 
upon  the  locality,  as  the  expense  of  obtaining  the  water  is  de- 
pendent thereon. 

What  would  be  the  probable  increased  expetise  of  a  constant 
supply  of  water  for  the  prevention  of  fire  being  kept  on,  either 
by  elevated  reservoirs,  or  by  the  mechanical  power  of  the  steam- 
engines? The  following  reasons  why  a  constant  supply  in  all 

the  iron  pipes  laid  down,  both  mains  and  services,  is  imprac- 
ticable, and  which  I  have  extracted  from  my  Report  to  the  r*ipe- 
Water  Committee  of  the  Corporation  of  Cork,  may  be  worthy  of 
attention: — "Although  it  is  proposed  to  give  a  supply  to  each 
house  every  day  in  the  week,  instead  of  three  times  a-week,  as  at 
present,  nevertheless  it  is  not  to  be  a  constant  supply  during  the 
twenty-four  hours ;  for,  if  such  a  plan  were  to  be  adopted  in  a  city 
so  large  as  Cork  is,  the  sizes  of  the  mains  must  be  very  large,  and 
the  waste  of  water  would  be  excessive.  The  plan  proposed  to  be 
adopted  is  to  supply  only  portions  of  the  city  at  one  time  by  means 
of  services ;  and  thus  in  the  principal  streets  mains  will  be  laid, 
through  which  the  water  will  be  conveyed  from  the  source,  and, 
bmnc&ing  from  these  mains,  smaller  pipes  will  be  laid,  called 
services ;  at  every  point  where  the  services  branch  from  the  mains  a 
cock  will  be  attached,  for  the  purpose  of  opening  or  shutting  off 
communication  with  die  main  ;  from  the  services  small  lead  pipes 
will  branch  to  each  dwelling-house,  and  whenever  the  communica- 
tion is  opened  with  the  mains,  which  will  always  be  charged,  tiie 
houses,  whose  lead  pipes  are  joined  on  to  the  services,  will  receive 
a  supply  of  water.  The  necessity  for  such  an  arrangement  will  be 
made  obvious  by  the  following  statement :— When  water  is  forced 
through  pipes,  either  by  a  natural  or  artificial  head,  or  by  steam, 
or  other  power,  friction  is  created  in  proportion  to  the  velocity  of 
the  water,  and  length  of  the  line  of  pipes.  As  the  distance  in- 
creases, the  power  must  either  be  increased  or  the  velocity  reduced ; 
the  shorter  the  distance,  the  less  the  power  required  to  overcome 
the  friction ;  if,  therefore,  it  is  necessary  to  exert  a  great  power  to 
force  the  water  to  the  extremities  of  an  extensive  district,  that  they 
may  be  properly  supplied,  it  is  very  evident  that  the  power  which 
is  exerted  near  the  source,  not  being  required  to  overcome  so  great 
an  amount  of  friction  as  at  the  extremities,  must  be  applied  to 
increase  the  velocity  of  the  water  through  the  orifices  near  the 
source ;  and  if,  therefore,  such  an  arrangement  as  the  one  herein- 
before-mentioned were  not  adopted,  the  effect  would  be  that  those 
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T.  'Wtektieed,  houses  which  were  near  the  source  would  have  a  superabuudant 
'^*  supply^  while  those  at  a  distance  would  have  a  very  small  supply, 
if  any ;  but  by  means  of  the  system  mentioned,  when  the  inha- 
bitants near  the  source  have  received  their  supply,  the  codis  on  the 
services  are  shut  down,  and  the  water  in  the  mains  passes  on  to 
supply  the  services  at  the  extremities,  which  will  have  a  sufficient 
supply,  because  the  water,  not  being  used  before^  must  pass  on  to 
the  extremities.  That  each  may  have  an  equal  supply,  those  that 
are  near  the  source  have  the  communication  opened  with  the  main 
for  a  shorter  time,  than  those  at  a  distance,  in  proportion  to  the 
velocity  with  which  the  water  is  delivered.  In  addition  to  this,  on 
every  line  of  mains  and  services,  orifices  about  two  inches  diameter 
are  made  at  certain  distances,  which  are  filled  up  with  what  are 
termed  '  fire-plugs,'  being  nothing  more  than  wooden  spigots 
made  to  fit  the  orifices ;  these  are  easily  fitted,  and  as  easily  re* 
moved,  and  in  case  of  a  fire  they  are  started,  and  a  supply  is  given 
directly.  The  strength  of  this  supply  is  remilated  by  means  of 
the  system  before  mentioned.  Thus,  by  closing  the  seiTice-cocks 
in  the  other  parts  of  the  district,  the  whole  force  of  the  water  may 
be  concentrated  in  that  part  where  the  fire  has  occurred.  As  the 
elevation  which  the  water  will  be  at  in  the  proposed  summit- 
reservoir  will  be  very  great,  I  propose  to  erect  stand-pipes  in 
several  parts  of  the  town,  with  a  screw  to  which  a  hose  can  be 
attached,  and,  the  pressure  being  very  great,  the  necessity  for  fire- 
engines  will  be  dis|)ensed  with  in  the  middle  and  the  lower  parta 
of  the  north  and  south  sides  of  the  town ;  the  protection  thus  siven 
against  fire  will  be  greater  than  at  any  other  place  that  I  am 
at  present  acquainted  with.  I  am^  however,  about  to  construct 
reservoirs  on  Woolwich -common  and  Blackheath  for  the  protec- 
tion of  the  Government  establishments  at  Woolwich,  Greenwich, 
and  Deptford  against  fire,  upon  the  same  principle  as  the  plan 
herein  proposed  to  be  executed  for  the  city  of  Cork.  In  laying 
down  the  mains  the  general  rule  to  be  followed  is  to  take  care  that 
the  distances  between  them  shall  not  be  too  great,  because,  if  it  be 
so,  it  will  be  necessary  to  have  services  of  larger  diameters  than 
would  otherwise  be  necessary,  to  prevent  loss  in  pressure,  occasioned 
by  friction,  or  it  would  be  necessary  to  keep  the  communication 
between  the  mains  and  services  open  for  a  longer  time  to  give  a 
supply  to  those  houses  at  the  extremity  of  the  service ;  in  fact,  the 
same  argument  that  has  been  used  in  the  case  of  the  mains  would 
apply  to  services  of  too  great  a  length.'*  As  I  consider  this  a 
question  of  great  importance,  I  will  add  to  the  foregoing  remarks. 
Suppose  a  supply  of  water  to  be  required  for  20,000  houses,  and 
the  neight  to  which  it  was  raised  at  the  works  was  such  that  a  20 
inch  main  would  be  sufficient  to  give  the  supply  according  to  the 
system  herein-before  explained — it  would  not  be  so  if  the  water 
were  constantly  on  in  all  the  pipes,  both  mains  and  services ;  for 
example,  suppose  the  size  of  the  lead  pipes  to  supply  the  bouses 
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to  be  upon  an  average  half  an  inch  in  diameter^  then  the  aggregate  t.  wiektieed, 
areas  of  20,000  half-inch  pipes  would  be  equal  to  27i  square  feet,  ^'^' 
and  it  would  require  a  main  of  71  inches  diameter  at  the  source 
to  supply  the  town,  instead  of  20  inches ;  and  for  side  streets,  con« 
taining  100  houses  each,  it  would  require  pipes  of  5  inches 
diameter,  instead  of  3  or  4  inches.  This  is  an  extreme  case,  but 
one  that  it  would  be  necessary  to  provide  against ;  because,  if  the 
water  is  always  on,  the  houses  may  be  all  at  one  time  supplied; 
and,  even  trusting  to  the  chances  of  only  one-half  the  number  of 
houses  taking  water  at  the  same  time,  the  main  must  then  be  48 
inches  in  diameter  at  the  source.  In  addition  to  the  necessity  for 
this  extraordinary  outlay  in  the  first  instance,  the  quantity  of  water 
that  would  be  used  would  be  enormous,  and,  consequently^  the 
expense  of  raising  a  sufficient  supply  would  be  increased  in  pro* 
portion,  and  the  object  sought,  that  of  having  a  strong  pressure  of 
water  in  the  mains,  would  be  defeated  by  the  very  means  proposed 
to  insure  it ;  for,  inasmuch  as  the  water  in  the  pipes  would  be 
always  on,  so  would  the  draught  by  the  houses  be  constant,  and  the 
present  power  of  shutting  oif  the  supply  from  the  side  streets, 
and  applying  the  full  force  of  the  supply  to  the  particular 
locality  requiring  it,  would  be  destroyed.  Again,  if  separate  mains 
were  laid  from  the  works  to  be  used  as  fire-mains  only,  the  expense 
would  be  nearly  the  same,  as  that  of  the  system  of  pipes  for  sup- 
plying the  inhabitants,  and  this  item,  which  forms  the  greatest  part 
of  the  outlay  of  a  waterworks,  would  be  nearly  doubled.  The 
foregoing  remarks  have  been  made  upon  the  supposition  that  it  is 
proposea  to  give  a  supply  which  would  render  the  use  of  fire- 
engmes  unnecessary.  Ifit  were  proposed  to  increase  consideraly 
the  present  force  of  the  water  in  the  water-mains  of  the  metropolis, 
it  might  be  done,  first,  by  taking  up  the  present  pipes,  and  laying 
down  larger  ones»  the  expense  of  which  would,  I  imagine,  render 
it  an  impracticable  scheme ;  or,  secondly,  by  raising  the  water  at 
the  different  works  under  a  greater  pressure,  say  under  an  extra 
pressure  of  100  feet  Now,  taking  the  supply  to  the  metropolis, 
as  stated  in  the  Report  of  the  Select  Committee  of  the  House  of 
Commons  in  1833,  at  35  millions  of  gallons  daily,  and  supposing 
the  increase  since  1835  fob  the  whole  of  the  metropolis  to  be,  as  in 
the  East  London  district,  viz.,  30  per  cent,  the  present  supply 
will  be  equal  to  4t5^  millions  of  gallons  daily.  To  raise  this 
quantity  100  feet  exHra  in  15  hours  (upon  the  average)  would  re- 
quire  an  extra  power  equal  to  1536  horses.  The  outlay  required 
would  be  about  130,0OOZ.,  and  the  increased  annual  cost  of  coals,  sup- 
posing the  most  economical  pumping  engines  to  be  erected,  would 
be6500Z.  per  annum,  supposing  the  cost  of  the  coals  when  delivered 
to  be  1 3^.  per  ton.  This  sum  is  equivalent  to  a  capital  of  130,000/., 
at  the  rate  of  5  per  cent.  The  total  amount  of  capital  to  be  sunk 
would  therefore  be>  for  machinery  and  coals  only,  without  reference 
to  stores,  labour,  and  repairs,  260,000/. ;  and  even  if  this  sum  were 
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T.  wkkttsed.  expended,  the  inoredsed  ibrce  obtained  would  not  render  the  tiM  of 
*^'  fire-en^ndu  ih  a  great  many  p^rts  of  the  metropolis  nnneoeaaarjri 
and  therefofd  no  very  great  benefit  would  accrue^  In  proTinaial 
towns>  howevefj  and  most  especially  where  worke  ai^  not  yet  eon* 
dtructed,  the  increased  safety  to  be  obtained  by  raieing  the  water  to 
a  sufficient  height,  and  properly  proportioning  the  iron  pipee^  Will  be 
tery  great.  Where  the  locality  is  favourable  there  is  no  doubt  that 
the  use  of  an  elevated  reservoir  is  the  best  mode  that  can  be 
adopted  for  givino^  a  supply.  Much  may  be  done«  however^  to  in^ 
sure  a  better  supply  for  the  metropolis  in  ease  of  Are,  and  e8t)ecially 
for  such  large  public  buildings  as  the  Housesof  Parliament,  the  large 
Government  offlceSj  the  Tower^  the  docks,  railway  stations^  &o., 
where  an  expenditure  of  money  is  tiot  so  great  an  object  as  in 
private  establishments.  If  in  the  first  place  the  parishes  were  to 
erect  stand-pipes  in  places  where  fire-plugs  now  are,  and  if  these 
stand-pipes  had  brass  screws,  to  which  a  hose  might  be  speedily 
attached,  in  many  places  the  force  of  the  water  would  be  sufficient 
to  supply  without  a  fire-engine )  atid  in  every  place  the  supply  to 
the  fire-engines  would  be  much  more  abundant  if  the  hose  wei«  laid 
directly  to  the  engine,  and  the  power  required  to  work  the  engines 
would  be  less.  Atid  if  these  stand-pipes  had  keys  to  them  of  a 
different  construction  frotri  those  used  by  the  turn*oocks  fbr  the 
supply  of  the  district  generally,  one  objection  to  the  pari^  aolfao- 
rities  having  the  direct  command  over  the  supply  of  water  Would  be 
removed ;  and  if,  in  addition,  a  heavy  penalty  could  be  enforced  in 
all  cases  when  these  cocks  Were  opened  for  any  other  purpose  than 
for  a  fire,  I  imagine  there  woidd  be  no  objection  to  the  plan ;  and 
in  some  cases  additional  safety  Would  be  thus  obtained  by  increasing 
the  number  of  keys.  As  regards  large  public  buildings^  I  eenceive 
the  best  protection  msy  be  afforded  in  almost  every  case  where  the 
size  of  the  establishment  will  warrant  the  necessary  eJcpenditUre^  by 
the  adoption  of  the  plan  hereafter  described.  In  almost  every  part 
of  London,  where  there  are  large  public  buildings^  the  pipes  of  some 
of  the  metropolitan  water  companies  are  laid,  and  an  abundant 
supply  of  water  may  be  obtained  at  a  low  elemtion,  although  the 
pressure  in  the  mains  may  not  be  suflScient  to  force  the  Water  to  the 
tops  of  the  buildings ;  and  in  almost  every  case  there  are  sewers  in 
the  same  neighbourhoods.  Now  if  a  small  overshot  water-wheel 
were  erected,  and  a  pipe  from  the  water-mains  laid  on,  to  supply  it 
when  it  was  necessary  to  use  iti  and  which  might  bd  done  instantane- 
ously ;  and  if  this  wheel  worked  force-pumps,  to  supply  water  to  a 
system  of  pipes  distributed  through  tiie  buildings,  and  on  these 
pipes,  in  suitable  situations,  screws  Were  fixed  to  which  a  hose  and 
nozzle  might  be  attached  immediately,  then  there  wotild  be  a  power- 
ful  stationary  fire-engine,  which  could  be  set  to  work  itistantaneously 
by  the  servants,  watchmen^  or  police  belonging  to  the  establish- 
ment. Part  of  the  water  required  to  supply  the  wheel  Would  be 
raised  by  the  pumps,  and  the  remainder  would  run  into  the  sewers. 
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If  fta  arrangement  such  as  the  one  now  proposed  were  properly  t.  Wickiie«4 
mack^  f  rMtef  protMiioti  wotild  b^  afforded  in  the  event  of  a  fii^  *^' 
than  oottld  possibly  be  ^ten  by  any  other  means  j  for  the  titne 
requirMl  to  set  the  engine  to  work  would  be  merely  that  occupied 
in  turning  the  water  on.  No  time  would  be  lost  in  setiding  for 
the  flnd^ngities,  nor  in  getting  up  the  steaM^  as  would  be  neces- 
saiy  if  a  steatn-engine  were  employed; 

Ha^  you  formed  any  opinion  as  to  whether,  in  towns  liot  already 
pmirided  with  waterworks,  it  would  be  an  advantage  to  place 
them  under  the  control  of  the  municipal  body,  instead  of  a  trading 
)xHly?— — ^There  ean  be  no  doubt,  I  imagine,  if  the  management 
is  equally  good,  that  in  many  instances  water  may  be  supplied  at 
a  mueh  cheaper  rate  by  a  municipal  body  than  by  a  trading 
company,  protided  the  capital  could  be  raised  at  a  low  rate  oF  in- 
teresti  whieh  it  would  most  probably  be,  as  the  security  would  be 
tlie  borough  ftind,  which  I  presume  in  most  instances  Would  bd  . 
considered  good. 

Do  you  think  that  a  great  economy  might  be  introduced  in 
the  power  employed  in  pumping  the  Water  by  the  use  of  some 
improved  kind  of  engine  ?— — .A  very  great  economy  may  be  intro- 
duced hj  the  use  of  the  expansive-engine  and  pluiiger-pump,  the 
advantages  of  which  have  been  felt  in  the  mines  of  Uornwall  for  30 
years  or  more,  although  I  believe  it  was  not  introduced  into  water- 
works establishments  until  the  latter  end  of  1837,  when  an  engine 
upon  that  principle  was  set  to  work  at  the  East  London  Water- 
works, and  is  now  working  most  satisfactorily,  having  from  the  time 
of  its  first  starting  continued  to  raise  225  barrels  of  water  with  the 
same  quantity  of  coals  that  the  best  engine  on  the  works,  made  upon 
the  old  Construction^  required  (and  requires)  to  raise  100  barrels. 
Sinee  that  time  another  large  engine  of  the  same  description  has 
been  erected  at  the  Southwark  Waterworks,  whose  performance  is 
equally  good,  if  not  superior.  The  comparison  above  given  is  too 
much  in  favour  of  the  old  enmnes  and  against  the  new,  taken  as  a 
class,  as  there  are  instances  m  London,  and  in  the  country,  where 
the  quantity  of  water  raised  by  the  consumption  of  a  given  quantity 
of  coals  is  not  more  than  one-fourth  or  otie-fifth  of  that  raised  by 
the  new  engine.  There  is  another  way  of  showing  the  advantage 
to  be  derived  from  the  introduction  of  this  new  engine ;  namely, 
that  the  same  quantity  of  water  may  be  raised  from  two  and  a 
quarter  to  five  times  the  height  by  the  consumption  of  a  given 
quantity  of  coals ;  and  as  the  size  of  the  pipes  depends  upon  the 
velocity  of  the  water  passing  through,  and  as  the  velocity  increases 
as  the  square  root  of  the  head  of  water,  so  by  increasing  the  head 
of  water  four  times,  the  sizes  of  the  pipes  may  be  reduced  to  one-half, 
and  the  chief  item  in  the  expenditure  in  new  works  may  conse- 
quently be  reduced  one-half,  and  thus  less  capital  will  be  required ; 
and,  as  it  often  happens  that  it  is  more  convenient  to  spend  a  small 
sum  anntially  than  a  large  sum  at  once,  this  is  a  matter  of  great  im- 
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T.  wkiuiMd.  portaoce.  And  again,  in  many,  if  not  most  towns  where  the  works 
-***'  have  been  established  for  a  loos  period,  and  the  length  of  pipeage 
has  gradually  been  mudi  incpesS^,  the  pipes  originally  laid  dowa 
become  inadequate  to  afford  the  increased  demand,  the  conaequoice 
of  which  is,  that  the  extremities  of  the  district  are  generally  supplied 
most  miserably.  Instead  of  having  to  lav  down  new  and  large 
mains,  the  erection  of  tfie  new  engine,  by  which  the  head  of  water 
may  be  increased  at  the  same  cost  of  coods,  increases  the  utility  of 
the  old  mains,  and  prevents  the  necessity  of  a  large  outlay  in  new 

ones. 

Are  there  any  modes  resorted  to  for  gauging  the  quantities  of 

water  supplied  ? ^There  are  no  good  meters  that  I  am  aware 

of  for  measuring  the  quantities  of  water.  The  only  way  we  can 
get  at  it  is  by  approximation.  Parties  that  require  a  large  supply 
of  water  say.  We  have  a  tank  of  a  certain  size,  or  two  tanks  of 
a  certain  size,  and  we  require  them  filled  so  many  times  a  week  ; 
and  we  measiu'e  the  cubical  contents  of  those  tanks ;  or  if  it  be  a 
supply  for  a  steam-engine,  we  can  make  an  approximation,  and 
estimate  the  quantity  that  will  be  wanted. 

Have  you  seen  an  instrument  called  the  water-meter  ? There 

is  no  water-meter  that  will  measure  water  delivered  under  pressure 
that  I  am  aware  of. 

Have  you  seen  that  which  has  been  used  in  some  towns  in  Scot- 
land under  the  name  of  a  water-meter? No.     The  difficulty 

IS  this : — you  can  make  a  water-meter  that  diall  measure  the 
quantity  of  water  delivered  fi*om  one  vessel  to  another  without 
pressure ;  but  you  want  a  meter  which  you  can  put  upon  a  pipe 
when  the  water  is  entering  a  house.  In  a  large  manufactory,  or 
any  other  place  where  the  consumption  is  great,  the  water  is  gener- 
ally supplied  to  the  upper  floors ;  you  have  therefore  a  delivery  of 
water  under  pressure,  and  I  know  of  no  meter  that  will  register  the 
quantity  of  water  delivered  under  these  circumstances  with  such 
accuracy  that  there  could  be  no  dispute  as  to  the  quantity  delivered ; 
or  at  such  moderate  cost  as  would  induce  parties  to  purchase  one 
under  the  expectation  of  economising  water  to  an  extent  that  would 
warrant  the  outlay.  A  meter  made  upon  the  principle  of  a  high- 
pressure  steam-engine  would  measure  accurately ;  but  the  size  of 
such  a  machine,  and  the  cost  of  it,  would  be  too  great. 

Is  it  your  opinion  that  for  new  towns  and  provincial  towns  an 
arrangement,  by  which  high  pressure  shall  be  constantly  kept  on  the 

water  for  use  in  case  of  fires,  is  practicable  and  desirable  ? In 

new  towns,  in  the  principal  streets,  mains  should  be  laid,  and  from 
those  mains  services  should  branch  to  the  side  streets ;  the  mains 
should  be  always  charged  with  water.  The  services  only  charged 
when  you  require  the  water  to  be  used  for  the  houses,  but  in  case  of 
fire,  you  turn  the  water  on  immediately,  or  as  soon  as  tlie  turncock 
is  there,  into  the  services.  In  the  East  London  district,  at  every 
fire  the  turncock  is  called  for,  and  he  is  generally  there  in  five 
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minutes  after  he  is  summoned^  and  then  a  good  supply  is  given  to    ^'  ^i!***** 
this  one  street ;  but  if  all  the  services  were  on^  the  supply  would  be 
very  poor^  as  it  would  not  be  concentrated. 

Supposing  it  was  during  the  night  when  the  people  were  not 
drawing  water,  would  not  the  services  be  as  efficacious  as  if  they 
were  shut  off? Yes,  but  we  find  in  London,  and  I  believe  else- 
where, that  they  draw  water  at  night ;  for  if  the  water  in  the  tanks 
has  been  (as  will  be  the  case)  reduced  during  the  day,  the  ball- 
cocks  will  of  course  be  open  at  night,  and  there  will  oe,  a  great 
draught  created. 

Do  not  you  think  that  compensating  cisterns  might  be  erected 
in  different  parts  of  the    city^   which   would   always  compensate 

for   any  water  that  might  be  drawn  at  a  time  ? ^There  is  no 

doubt  that  if  you  can  get  those  cisterns^  which  would  be  elevated 
reservoirs,  it  would  answer  the  purpose,  but  they  must  be  very  large 
cisterns,  and  at  a  very  considerable  height. 

Would  not  the  cost  be  much  less  than  the  cost  of  having  much 

larger  mains  ? It  might  be,  but  if  you  are  to  supply  a  large 

fire,  you  must  have  very  large  cisterns. 

Have  you  made  any  estimate  of  how  much  a  large  fire  would 

consume  ? 1  have  in  one  or  two  cases ;  but  it  is  evident  that  as 

the  quantity  supplied  must  depend  upon  the  extent  of  the  fire,  no 
criterion  can  be  formed  of  the  quantity  required.  According  to  the 
present  system,  however,  there  is  much  more  wasted  than  used  at 
a  fire. 

Is  not  it  the  practice  to  protect  manufactories  in  the  North  by 
having  a  cistern  at  the  top  of  the  building,  from  which,  upon  the 
occurrence  of  fire,  with  pipes  properly  arranged,  they  can  bring  a 
hose  to  bear  upon  any  one  room  ?         If  the  fire  is  below,  you  can 

f^et  a  pressure  of  water  upon  it ;  but  if  the  fire  is  near  the  tank  you 
lave  no  effective  pressure.  The  great  desideratum  in  putting  out 
a  fir^  is  not  so  much  the  quantity  of  water  as  the  force  with  which 
it  is  supplied.  If  you  can  send  the  water  with  pressure  upon  it  at 
the  commencement,  a  very  little  will  put  it  out.  At  the  same  time 
there  is  no  doubt  that  large  tanks  of  water  upon  large  buildings 
afford  considerable  protection. 

May  you  not  have  a  tank  upon  the  roof  so  as  to  bring  the 
pressure  to  bear  upon  it,  supposing  it  to  be  15  or  20  feet,  or  any 

given  height  above  the  room? If  you  have  a  tank  large  enough, 

and  you  have  got  it  20  or  30  feet  above  the  place  where  the  fire  is, 
it  will  be  no  doubt  of  great  advantage^ 

Have  you  seen  any  report  of  the  arrangements  in  use  in  Phila- 
delphia for  the  supply   of  water  for  the  inhabitants? ^I  only 

know  generally  how  the  supply  is  given.  They  are  supplied,  I 
believe,  very  economically  by  water-wheels,  and  the  pumps  are 
inclined. 

Have  you  seen  the  arrangements  proposed  for  the  supply  of 
water  for  New  York  ? ^No. 
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T,  ivi^sUtofd.  Are  you  awaro  that  at  Philadelphia  this  is  the  practice  \  that 
^'  every  day  the  hose  is  screwed  to  the  main  or  wipe  in  front  of  the 
house,  and  the  pavement  wa^ed  with  it,  and  that  once  a  week,  or 
at  certain  times,  it  is  the  custom  of  the  inhahitants  to  wash  the 
whole  front  pf  the  house  up  to  the  highest  windows,  and  that  upon 
the  occasion  of  fire  the  hose  is  attached  and  applied  immediately, 
and  that  tiiat  arrangement  is  ready  at  all  times,  night  and  day  ? 
1  am  not  aware  of  that  fact. 

And  that  at  New  York  it  is  proposed,  hy  similar  arrangenaents 
to  those  at  Philadelphia,  to  supersede  fire-engines  entirely  l-y*  ■> 
Then  they  must  have  an  elevated  reser^^oir,  or  the  machinery 
must  be  kept  at  work  constantly. 

One  gentleman,  Mr.  Thopfi,  of  Greenock,  has  sta^d  to  the 
Commissioners :  "  In  every  case  where  the  distributary  basin  can 
be  placed  high  enough,  the  pipes  in  the  streets  ought  tq  be  kept 
constantly  fiiu,  so  as  to  be  always  ready  at  a  moment's  notice  tp 
extinguish  fires  ;  and  the  distributary  basin  should  be  placed  high 
enough  to  send  the  water  over  the  tops  of  the  highest  houses,  by 
merely  putting  the  hose  of  a  fire-engme  on  one  of  the  fire«plugB, 
which  should  be  attached  to  the  pipe$  at  short  distances  through 
all  the  streets.  This  I  have  done  in  Greenock,  Paisley,  and 
wherever  I  gave  the  plans.  The  advantage  is  immense;  and  wer^ 
it  properly  and  generally  practised,  there  would  be  little  need  of 
insurances  from  fire."  Have  you  seen  any  of  those  instances,  and 
are  you  aware  of  any  reason  why  the  same  arrangements  by  arti- 
fioial  reservoirs  may  not  be  generally  applied  to  a  town  ?— — I 
agree  generally  with  what  Mr.  Thorn  has  said;  with  this  differ- 
ence^  that  in  a  large  town  you  could  not  serve  the  whole  of  the 
pipes.  If  he  means  the  mains^  then  I  should  agre^  with  him 
entirely.  The  mains  ought  always  to  be  charged,  especially  when 
you  have  an  opportunity  of  getting  an  elevated  reservoir. 

Taking  a  large  town  as  ap  aggregate  of  several  townsj,  ma;^  you 
not  do  for  a  large  town  what  is  actually  done  for  several  prpvmcial 

towns? The  objection  is  this :  that  if  your  water  is  always  on, 

you  would  Ixaye  to  supply  a  much  larger  quantity  of  water  than  is 
now  necessary  to  give  an  abundant  supply,  and  you  must  iiave  a 
great  many  extra  ofiicers  to  prevent  improper  us^  of  the  water.  If 
you  can  insist  upon  every  inhabitant  having  a  ball-cock,  and  if  you 
can  be  satisfied  that  there  would  be  no  unnecessary  waste  and  no 
unfair  dealing  in  the  houses,  then  the  objection  to  having  all  the 
pipes  charged  is  removed.  But  if  you  cannot  do  that,  you  are 
very  likely,  at  the  time  when  you  have  a  fire,  instead  of  haying  the 
water  concentrated  at  the  place  where  you  want  it,  to  find  the  water 
(}rawn  off  in  different  parts  of  the  town. 

Are  you  aware  what  is  the  amount  of  the  annual  loss  by  fires  in 
the  metropolis,  where  there  are  some  six  hundred  fires  every  year  j 
wd  have  ^rou  compared  that  loss  with  the  extra  charge  which 
would  be  incurred  oy  having  such  an  efficient  arrangeqient  for  a 
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aippljr  of  water  to  the  whole  of  the  metropolis,  a^  is  adopted  in    T*  wiekitced. 

some  partieuler  provincial  towns? 1  am  not;  but  I  believe         ****" 

thatif  jou  made  the  calculation  in  the  way  suggested,  and  took  the 
actual  loss  that  ocoupb  from  fires,  it  would  appear  to  sanction  an 
enormous  expenditure  in  making  works. 

Have  you  any  doubt  that  at  such  a  town  as  Liverpool  a  practical 
arrangement  to  secure  supplies  of  water,  and  to  bring  them  to 
bear  m  a  few  minutes  in  case  of  fire,  would  be  an  enormous 
economy  ?— r-i«-Certainly  it  would. 

With  respect  to  the  supplies  of  water  to  the  inhabitants  in  the 
poorer  districts,  does  not  the  supply  of  water  by  a  company  render 
the  use  c^  separate  tanks  necessary,  which  would  not  be  necessary  in 
the  case  of  a  supply  by  the  public,  or  by  an  agent  for  the  public  ; 
in  a  provincial  town,  for  example,  would  there  be  the  same  necessity 
for  having  separate  tanks^  if  the  municipality  took  the  supply  of 
water  in  hand,  that  there  is  in  London,  and  in  districts  which  are 

supplied  by  water  companies? Decidedly.      They  take   the 

quantity  that  they  pay  for.  The  works  are  calculated  to  give  a 
certain  quantity  of  water  to  each  house,  and  the  inhabitants  pay  in 
proportion  to  the  quantity  that  they  take ;  if  they  took  double,  the 
pipes  would  not  be  sufficient  to  give  the  supply.  You  would, 
therefore,  require  the  same  restrictions  that  you  have  at  present. 

In  houses  m  small  courts,  supposing  you  were  to  have  the  water 
always  on,  could  not  you  make  a  more  economical  arrangement  as 
to  tanks,  by  making  one  tank  in  some  cases  supply  all  the  houses  ? 

'  It  is  not  unirequently  the  case,  where  there  are  a  number  of 
houses  in  a  court,  that  either  a  common  cock  or  a  tank  is  provided. 
If  it  IS  cheapest  to  put  up  a  tank ;  it  is  put  up,  and  is  supplied. 

It  is  stated  to  be  a  regulation  enforced  by  penalty  that  no  person 
ahall  supply  from  his  butts  any  of  his  neighbours,  necessitating  of 
course  each  house  having  a  separate  tank  ?  >  »That  is  not  always  the 
case]  for  instance,  in  London  you  do  not  collect  the  rates  fVom  the 
poor.  Where  a  landlord  has  got  20,  or  30,  or  40,  or  50  houses, 
and  requires  a  supply  of  water :  if  thev  are  poor  houses  it  is  fra- 
quently  given  by  one  common  stand-cock  to  all  the  houses.  If  he 
was  to  put  a  separate  supply  to  those  houses  by  a  lead  pipe,  the 
lead  pipe  would  be  there  in  the  evei^ing,  but  it  would  be  gone  in 
the  morning.  But  he  puts  a  common  cast-iron  cock,  so  that  there 
is  nothing  worth  stealing;  and  the  parties  go  to  this,  but  the  poor 
people  have  not  a  separate  one  for  each  house,  because  it  is  too 
expensive. 

Are  those  depredations  committed  by  the  inhabitants  or  by 

chanee thieves?- 1  cannot  tell;  in  the  Blast  London  district  we 

have  above  600  of  those  common  cocks  supplying  several  houses. 

Are  the  eomnion  tanks  or  receptacles  for  water  in  general  well 
kept,  or  does  the  soot  and  dust  coUect  in  them  from  their  being 

open  to  |he  air  ? ^We  supply  above  fiO,000  tenants,  and  I  do 

not  think  that  during  the  last  l4  years  we  have  had  six  complaints 
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T.  wioksiecd,  6f  bad  Water  ;  we  have  occasionally  three  or  four  complaints  in 
^'  a  week  of  stoppage  of  water.  Sometimes  the  plumber  has  beaten 
the  pipe  in ;  sometimes  there  are  complaints  by  manufectttrers 
that  they  do  not  get  a  sufficient  supply.  We  inquire  into  those, 
and  we  generally  find  that  the  manufacturer  is  getting  a  much 
laiger  quantity  than  was  agreed  upon. 
'         May  not  complaints  of  me  quality  exist  to  a  greater  extent  than 

come  to  the  knowledge  of  the  Company  ? ^f  think  not :  there 

are  above  12  collectors,  12  or  13  turncocks  and  foremen  and  in- 
spectors, all  of  whonti  are  constantly  about  the  district  When 
complaints  have  been  made  that  the  quantity  of  the  water  has  been 
bad,  we  have  been  perfectly  satisfied  beforehand  if  there  was  one 
tenant  that  complained  out  of  a  hundred  in  the  same  street,  that  the 
cause  was  not  in  the  water,  but  in  the  dstem^  and  on  examining  die 
cistern  we  have  found  a  rat  or  a  cat,  or  we  have  found  that  the 
cistern  has  not  been  cleaned  for  a  long  period,  or  perhaps  a  tenant 
has  left  the  house  and  another  tenant  has  come  in,  and  the  tank  has 
in  the  interim  been  neglected. 

How  often  do  you  think  the  cisterns  are  cleaned  ? 1  do  not 

know.  I  should  think  they  ought  to  be  cleaned  about  once  a 
fortnight. 

All  these  cleansings  of  vessels  in  which  the  humbler  classes  keep 
their  water,  are  done  by  the  individuals — it  is  not  the  business  of 
any  public  officer  ? ^No ;  we  look  after  the  water  which  is  dis- 
tributed. I  will  state  what  is  done  in  the  East  London  district. 
There  are  about  400  miles  of  iron  pipes;  half  of  these  pipes  are 
probably  in  supply  at  one  time,  and  while  the  water  is  at  rest  in 
the  other  half,  deposit  takes  place  ;  the  pipes  are,  in  fact,  settling 
reservoirs,  and  any  matter  mechanically  suspended  in  the  water  will 
settle  in  the  pipes.  Now  it  is  the  duty  of  the  turncock,  before  he 
gives  his  supply  to  any  street,  to  start  the  end  plug  of  the  service 
for  three  or  four  minutes  to  let  part  of  the  water  run  out  so  as  to 
get  rid  of  the  deposit,  and  if  that  is  followed  up  regularly,  as  I  believe 
it  is,  there  is  no  reason  for  complaint  of  the  quality  of  the  water. 

Where  is  your  water  taken  from  ?— Prom  the  river  Lea,  near 
Lea-bridge. 

Do  you  filter  it  in  any  way  ?• No ;  we  have  about  20  acres  of 

settling  reservoirs. 

How  are  the  settling  reservoirs  constructed  and  arranged  ?- 

We  take  the  water  in  by  a  canal  about  two  miles  in  length ;  that 
comes  into  a  wide  canal  or  small  reservoir,  at  the  end  of  which 
there  are  two  sets  of  gates;  one  communicating  with  one  reservoir, 
the  other  communicating  with  another  reservoir.  We  admit  the 
water  into  both  reservoirs.  We  then  draw  it  out  of  one  reservoir 
while  the  second  one  is  kept  closed ;  the  next  day  we  draw  it  out 
of  the  second  one  and  fill  up  the  first  one.  During  the  time  of 
floods  we  have  the  means  of  shutting  off  the  water  ^together  for 
four  or  five  days  from  those  reservoirs. 
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How  do  jou  eet  quit  of  the  matter  that  settles  below  ?— The   t.  wkktiatd. 
deposit  aoeumulates  very  slowly.     About  12  or  13  years  ago  we         ^' 
deaiied  out  two  small  basins ;  I  think  they  had  not  been  cleaned 
out  before  for  15  or  16  years;  with  regard  to  our  large  reservoirs, 
which  have  been  made  since  1836,  I  have  no  idea  that  in  my 
time  we  shall  have  to  clean  them  out. 

What  is  the  area  of  these  large  reservoirs  ? One  is  6^  and 

the  other  5j^  acresi 

You  do  not  find  much  deposit  in  the  water  ?     ■    No ;  I  should 
think  ten  months  out  of  twelve  our  water  is  limpid. 

It  appears  that  at  Cork  vou  rate  small  houses  at  la.  in  the 
pound,  and  large  houses  at  6g(.  in  the  pound  ;  what  is  the  reason 

of  the  difference  of  the  charge  ? ^lu  my  own  table  the  variation 

is  from  three  and  a  half  per  cent,  upon  the  large  houses,  to  five 
per  cent  upon  the  smaller  houses ;  the  reason  is,  that  though  the 
rental  in  one  case  is  very  small,  they  want  a  large  quantity  of 
water,  and  though  the  rental  in  the  other  is  very  large,  tney  do  not 
want  an  increased  quantity  of  water  in  proportion. 

Upon  the  whole,  the  people  in  the  lower  grade  pay  less  per 

gallon  for  the  water  than  other  people  pay? Yes;  takmg 

what  they  use. 

In  the  east  of  London  the  number  of  houses  that  you  supply  is 
50,000,  and  there  are  50,000  tanks  or  water-butts  through  the 
district;  those  tanks  or  water-butts  are  of  course  kept  with  various 
degrees  of  care  or  carelessness,  and  they  must  be  exposed  to  soot 
and  to  dust ; — b  not  it  to  be  inferred  tluit  with  the  best  coverings 
given  to  those  butts  or  tanks  in  a  large  town,  there  must  be  deteri- 
oration by  dust  in  additimi  to  the  constant  accumulations  of  sedi- 
ment?  It  varies  in  degree ;  of  course  there  must  be  some,  and 

there  is  no  doubt  that  such  is  the  case. 

Are  there  any  tanks  now  constructed  so  air-tight  as  to  exclude 
dust  or  soot,  and  the  other  impurities  broudit  into  a  large  town? 

When  a  tank  is  filled  with  water,  if  it  is  left  to  rest,  a  deposit 

will  take  place ;  that  remains  at  the  bottom ;  but  the  water  is 
drawn  off  at  two  or  three  inches  from  the  bottom;  soot  and  dust 
generally  remain  on  the  top,  and  float  as  a  scum  upon  the  surface ; 
now  if  the  water  is  drawn  off  so  that  the  top  and  the  bottom  meet^ 
then  you  make  it  bad  water,  but  otherwise  it  will  not  be  bad, 
because  you  neither  draw  from  the  top  nor  from  the  bottom  ;  and 
if  people  take  ordinary  care  to  clean  out  the  butts,  and  if  they  wish 
it,  there  is  no  reason  why  they  should  not  clean  them  out  every  day 
or  once  a- week,  as  there  is  always  an  abundant  supply :  they  will 
always  have  clean  water,  but  it  must  depend  upon  tne  inhabitants 
themselves. 

Have  you  compared  the  state  of  the  water  at  the  supply  with  the 
state  of  the  water  previously  to  its  departure  from  the  reservoir? 

Yes ;   the  water  that  is  given  in  the  houses  is  clearer  than  the 


v.whkflUta,  water  in  the  reservoirg,  and  for  the  veaacm  I  haw  alMed  Uh  that 
'^'        oup  pipes  afQ  in  fact  settling  resarvoira. 

Ate  thefe  insects  in  the  water  in  hot  weather  f^'-->-»<Not  that  I  am 
aware  of j  I  have  not  seen  any. 

How  would  it  do  to  have  a  small  orifice  so  oonstrueled  that,  with 
a  constant  pressure  on,  it  should  deliver  a  certain  quantity  of  water 
in  twenty-fouF  hours ;  that  there  should  be  a  cistern  capable  of  con- 
taining that  quantity  of  water,  and  that  people  might  draw  more  or 
less,  as  they  thought  proper? — ^*I  think  it  woidd  be  practically 
impossible.  Every  orifice  out  of  50,000  or  80,000,  must  be  of  a 
different  size,  depending  upon  the  distance  of  the  works,  the  size 
of  the  main  through  wUch  it  is  sent,  and  also  depending  upon  tl^e 
number  of  houses  taking  water  from  that  pipe  at  one  time ;  and  in 
the  next  place,  unless  tt^  pipes  are  mathematically  true,  the  quan- 
tity to  be  delivered  could  not  be  fixed,  and  every  smfill  lead  pipe 
must  vary  in  diameter,  not  only  according  to  the  distance  the  tank 
was  from  the  iron  pipes,  but  according  to  the  regularity  or  irregu- 
larity in  laying  down.  In  feet,  I  consider  it  practically  impoa- 
sible. 

The  question  takes  for  granted  that  the  pressure  is  kept  i^ 
equally  over  all  the  pipes? It  cannot  be — it  is  physically  im- 
possible. 

Has  it  ever  oceurred  to  you  to  consider  whether  the  expense  of 
laying  on  water  in  houses  might  be  economised,  or  whether  any 
oonsi&rable  quantity  of  lead  pipe  might  be  saved  if  it  were  done  by 
a  public  body  ?-*-««8upposing  the  water  was  supplied  by  a  public 
body — a  municipal  body — «nd  they  were  to  purchase  their  lead 
pipes  in  larffe  quantities,  and  to  lay  them  on  to  each  bpuse,  they 
would  su[^y  them  cheaper  no  doubt  than  the  plumber  would, 
because  they  would  require  no  profit. 

Mifi[ht  not  snaail  iron  pipes,  or  even  earthenware  pipes,  be  fre- 

Suently  used  instead  of  small  le^  pipes  for  the  supply  of  the 
iferior  elass  of  tenements  ?^^Earthenware  pipes  could  not  be 
used  I  iron  pipes  might  be  used ;  but  if  they  were  wrought  iron 
perhaps  they  would  corrode.  I  do  not  know  what  the  result  of  a 
comparative  calculation  would  be  as  to  the  expense  with  reference 
to  their  duration. 

In  supplying  the  inferior  districts  in  London,  have  yeu  occa- 
sionally laid  iron  pipes  ^-*— -The  landlords  have  laid  iron  pipes. 
Do  you  happen  to  know  the  duration  of  those  pipes? — ^Ko. 
Are  you  aware  of  any  dtflPerenoe  in  the  qpality  of  the  water  passed 
through  iron  pipes,  as  compared  with  ttie  quality  of  that  passed 
through  lead?—--— Both  )n  iron  pipes  and  lead  pipes  a  coating  very   * 
rapidly  takes  place  in  our  district ;  that  coating  is,  I  believe,  a  car- 
bciiate  of  Irop  and  sulphate  of  lime  in  the  one  e^se,  and,  I  believe, 
carbonate  and  sulphate  of  lead  in  the  other,  which  forms  a  thin 
crust  round  the  inside  of  tlie  pipes,  about  the  thickness  of  a  thick 
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slieoi  of  paper,  and  aa  vaon  a«  thai  is  formad,  b^ag  aii  moluUe  r.ify^A, 
salt,  no  fufuier  conrooen  takes  place;  but  the  corroiiQa  is  uppD        ^' 
the  outside  of  the  pipe  when  it  is  of  irpn,  wad  that  depends  upco  tlie 
quality  of  the  gromid. 

You  aFe  dear  that  if  water  was  laid  <m  by  the  public  at  large 
instead  of  by  every  occupier  having  his  own  pipe,  the  expense 
might  be  very  greatly  eeo^onai8ed  in  the  poorer  etsssos  of  houses? 
I  have  no  doubt  of  it,  beeause  it  would  be  upon  a  large  scale. 

Hwf^  you  any  notiqa  tp  what  e sitent  there  nvight  be  a  saving  ?*^ 
•^I  have  not. 
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Aa  aa  en^eer,  have  you  given  much  attention  to  the  modes 
of  supplying  towns  with  water,  and  have  you,  besides  super- 
intending Uie  eoastruction  of  some  works,  had  under  your 
direction  the  greater  part  of  the  supply  of  water  to  the  town 
of  Nottingham ?  ■■  i  designed  ana  constructed  the  Trent 
Water-works  at  Nottingham  in  the  year  1880-31,  and  am 
resident  engineer  at  this  time.  I  have  also  been  employed 
by  several  other  Oompaniea 

What  is  the  number  of  houses  to  which  water  Is  supplied 

froni  the  works  which  you  superintend  at  Nottingham  ^ 

About  8000,  containing  a  population  of  about  35,000  persons. 

What  is  the  greatest  pressure  at  which  water  is  kept  upon 
the  pipes  suppUed?«^«««-xhe  greatest  pressure  is  about  ViO 
feet,  and  that  on  a  considerable  portion  of  the  town.  The 
average  pressure  may  be  stated  to  be  about  80  feet,  there 
being  in  Nottingham  great  variations  of  altitude. 

Is  the  high  pressure  kept  upon  all  classes  of  pipes  and  at 
all  times  ?'-•  .  Yes,  upon  all  classes  of  pipes ;  the  principal 
main,  the  district  main,  the  street  service  pipes,  and  the 
tenants^  communication  pipes. 

By  the  term  tenants  communication  pipes,  do  you  mean 
the  smaller  lead  pipes  which  are  within  tne  houses,  and  that 
upon  these  there  is  the  common  and  constant  high  pressure 
night  and  day  fu.  .»  iYes.  We  have  no  use  for  the  term 
high  psessure.  It  is  the  ordinary  state  of  the  water  within 
the  pipes.  The  pipes  are  charged  so  as  to  deliver  water  to 
the  tops  of  all  tne  houses  which  are  within  a  proper  dis- 
tance beneath  the  head  of  water  in  the  superior  reservoir. 
High  service  is  the  term  used  by  companies  who  supply  water 
to  a  certain  height,  say  to  the  first  itoor ;  and  who'  levy  an 
additional  sum  from  parties  for  whom  they  force  (by  the  higher 
service  or  pressure)  the  water  up  to  more  elevatea  stories. 

Does  the  high  service  occasion  much  additional  expense  f 
*The  extra  cost  of  pumping  to  raise  the  water  to  the 
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^'^Sj^^*^'  highest  poiiits  for  which  it  is  ordinarily  required  is  very  slight. 
There  is  but  one  pressure  at  Nottingham,  and  that  is  the 
same  at  all  times,  and  is  found  to  be  economical.  If  the 
water  were  lifted  only  half  the  height  the  saving  would  not 
amount  to  more  than  about  l-20th  of  the  total  charge. 

Then  with  the  tenants'  service  pipes  full  at  all  times,  and 
in  constant  communication  with  the  mains  and  chief  reservoir, 
you  dispense  with  the  necessity  of  the  tenants  having  water- 
tanks  ? Entirely.     All  the  houses  that  have  been  supplied 

since  the  Trent  Water  Company  has  been  established,  which 
are  very  numerous  (indeed,  probably  amounting  to  5000  or 
more  out  of  8000)  are  without  w^ater-butts.  In  the  houses 
taken  by  the  Trent  Company  from  the  former  Company,  the 
tenants  of  which  became  tenants  of  the  Trent  Water  Company, 
there  were  brick  cisterns  under  the  floors  already  existing ; 
of  course  we  only  attached  the  old  communication  pipes  to  the 
service  pipes  of  the  new  Company,  and  so  far  as  the  majority 
of  those  tenants  are  concerned  we  do  supply  the  tanks^  for 
they  existed  before;  but  even  in  many  of  those  cases  the 
tanks  have  been  abandoned,  and  the  tenants  take  their  water 
in  the  same  way  as  others. 

It  is  stated  that  under  the  common  arrangement  of  having 
water  "  on  "  for  such  a  time  on  alternate  days  as  may  fill  butts 
and  tanks  that  of  the  total  capital  invested  in  the  complete 
machinery,  the  portion  of  the  tenant's  outlay  consisting  of  the 
house  butts  or  tanks,  ball-cocks  and  pipes  involves  the  expen- 
diture of  a  capital  equal  to  that  invested  by  the  Company ;  for 
example^  if  tne  Company's  capital  amount  to  50,000/.  for 
engines,  mains,  &c.,  tne  tenants'  capital  invested  for  tanks, 
ball-cocks,  and  pipes  will  involve  an  equal  expenditure,  and 
that  half  jierhaps  of  the  tenant's  portion  will  consist  of  the 

expense  oi  the  tank,  butt,  and  ball-cock  ? ^The  expense  of 

the  tank  or  butt  will  in  general  be  more  than  half  the  tenant's 
expense  considered  exclusively  of  the  cost  of  the  communication 
pipe  used  in  the  street,  whicn  is  at  Nottingham  provided  and 
maintained  by  the  Company,  but  probably  not  otherwise. 

Is  the  branch  pipe  which  goes  to  the  tenement  in  each  case 
included  in  the  Company's  capital  in  the  calculation  you  speak 

of? It  is  provided  by  the  landlord  in  most   towns.      In 

some  towns  it  is  not  provided  by  the  landlord.  At  Notting- 
ham it  is  a  work  done  at  the  expense  of  the  Company ;  the 
Company  takes  on  itself  the  whole  of  the  pipes  which  are  laid 
in  the  public  highways.  With  that  portion  of  the  pipe  which 
extends  within  private,  property  the  Company  have  nothing 
to  do.  Under  their  Act  ot  Incorporation  I  think  they  could 
not  legally  expend  their  capital  in  extending  pipes  on  private 
property. 

In  tlMs  capital  of  a  Company,  do  you  include  the  pipe  to 
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each  of  the  individaal  houses  7 1  should  say  not.     In  ge*   ^'  ^I^^* 

neral  that  would  be  the  tenant's  charge ;  but  in  the  case  of 
Nottingham  it  constitutes  only  a  small  portion  of  the  expense 
of  worKs;  it  costs  the  Company  about  a  shilling  a  foot  on  the 
average^  including  taking  up  the  street^  putting  down  the 
pipe,  and  enclosing  it,  and  may  amount  to  between  2000/. 
and  3000/.  The  cost  of  each  of  the  Company's  branches  may 
possibly  average  15^.^  but  as  one  branch  will  in  the  majority 
of  instances  supply  a  whole  court,  the  cost  per  tenement  sup- 
plied will  not  exceed  6^ .  or  7s.  It  will  be  observed  that  the  cost 
of  branches  is  worthy  of  a  more  attentive  consideration  than  it 
generally  receives,  and  ought  to  have  much  influence  in  deter- 
mining the  construction  and  arrangement  of  the  smaller  works 
of  distribution.  This  expense  ought  always  to  be  borne  by  the 
Water  Companies^  who  would  then  firequently  prefer  laying  a 
smaller  service-pipe  on  each  side  of  a  wide  street  to  a  single 
larger  one  in  the  centre.  The  existence,  or  the  danger  of  the 
introduction,  of  a  rival  Company,  operates  powerfully  to  induce 
public  companies  to  keep  down  all  visible  charges,  and  to  this 
end  they  throw  as  I^uch  as  possible  of  the  burden  of  investment 
upon  the  party  supplied.  It  is  a  fact,  though  as  yet  hardly 
recognized  as  such,  that  the  public  companies  much  need  the 
protection  of  an  authority  competent  to  judge  and  determine 
in  all  cases  of  dispute  arising  between  themselves  and  the 
public.  The  present  system  of  legislation,  which  leaves  the 
companies  and  the  public  to  themselves,  is  creative  of  adverse 
interests  and  of  consequences  which,  though  excessively  inju- 
rious to  both  parties,  are  by  far  the  most  detrimental  to  the 
public.  Many  Water  Companies  would  be  glad  to  take  upon 
themselves  the  expense  of  laying  on  water,  especially  to  tlie  poorer 
classes,  provided  they  could  secure  a  fair  return  on  the  necessary 
investment  by  a  visible  addition  to  the  charge  for  the  water 
supplied ;  but  this  security  the  companies  cannot  obtain  so  long 
as  Parliament  shall  prefer  the  ill- working  check  of  interested 
rivalry  to  the  disinterested  control  of  a  national  authority. 

That  expense  is  therefore  not  included  in  the  amount  of  the 

Company's  capital  ? In  the  case  of  Nottingham  it  is,  but 

not  elsewhere  generally. 

With  reference  to  the  calculation  you  have  ^ven  of  tanks, 
ball-cocks,  branch  pipes,  and  so  on  on  each  individual  private 
person's  premises,  you  include  in  the  Company's  capital  the 

entire  substitution  for  them  ? Yes ;    I  think  I  may  perhaps 

better  explain  it  in  this  way :  the  expenditure  at  iJotting- 
ham  for  the  supply  of  8000  nouses  amounts  to  about  30,000/. 
I  apprehend  that  the  cost  of  butts  or  cisterns  fitted  with  a 
ball-cock,  pump,  or  draw- oflf  cock,  and  other  appurtenances 
would  also  amount  to  30,000/.  at  Uie  least  if,  as  the  questions 
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t.n^it  impiy^  each  of  the  8000  tenant!  were  to  b^  plx>¥ided  With 
a  seMrate  cktef n  or  tank  capable  of  eontiiitiiti^  witter  tar  two 
days  tupply  after  the  preMnt  rate  of  toindumbtTon*  Uttd  that  ot 
more  than  half  thia  cost  the  public  id  disbttrthened  by  the 
introduction  of  the  syatem  of  constant  delivery. 

Then  by  the  arrangement  of  keeping  the  pipee  cottBtalllly 
full,  dupensitig  with  the  necessity  of  tanks,  you  would  get  rid 
of  more  than  half  the  tenants'  eicpense,  or  more  than  one^third 
of  the  then  total  expense  of  introducing  water  into  houMS? — -^ 
Yes ;  certainly. 

It  is  a  complaint  in  respect  to  the  poorer  districts  where 
the  population  are  actively  occupied,  tnut  the  eleansing  and 
proper  cate  of  their  receptacleiS  for  water,  or  butts,  is  greatly 
neglectedj  and  that  they  become  sources  of  impurity ;  they  are 
not  properly  covered  $  that  soot  and  dust  get  in ;  that  in 
summer  time  they  are  frequently  exposed  greatly  to  the  action 
of  the  sun,  and  the  wooden  butts  are  apt  to  decay.  All 
labour  of  cleansing  these  causes  of  impurity  is  prevented  by 
the  arrangement  of  keeping  the  pipes  constantly  full? — — 
Yes ;  it  may  be  said  that  the  effect  of  this  arrangement  ii  to 
substitute  one  large  reservoir  or  tank  well  situated  and  under 
effectual  care,  for  the  many  thousand  ilUplaoed  butt^  ahd  tanks 
requisite  to  aflbrd  A  copious  supply  on  the  common  arrange^ 
ment. 

Are  there  not  other  conveniences  and  economies  attendant 
on  such  an  arrangement  as  that  in  practical  operation  uuder 
your  charge  at  Nottingham>  and  stated  to  be  in  operatioh  in 
some  other  towns  ? ■  x  es  5  there  is  the  saving  of  tne  room  oc- 
cupied by  the  tank,  which  is  in  some  districts  of  much  iihport* 
ance ;  thete  is  the  avoidance  of  the  damp  from  the  evapora- 
tion of  a  body  of  water  in  the  house,  the  i^aviilg  of  accidents 
and  of  leakage,  and  of  the  inconvenience  from  having  the 
tank  sometimes  empty.  In  many  houses,  where  there  is  no 
convenience  for  a  tank  in  the  upper  part  of  the  house»  it  is 
placed  in  a  lower  apartment,  and  the  water  must  be  borne  up 
stairs  for  use  •  the  labour  incurred  necessarily  restricts  the  free 
employment  of  the  water  for  many  purposes  to  which  it  might 
be  beneficially  and  healthfully  employed.  In  such  places, 
too,  the  expense  of  a  force-pump  to  cnarffe  tanks  for  water- 
closets,  and  of  waste  and  warning-pipes,  is  sometimes  neces- 
sary. This  apparatus  for  the  middle  and  higher  class  houses 
is  not  only  very  expensive  but  liable  to  be  oflen  out  of 
repair,  constantly  bringing  the  plumber  into  the  house. 
Another  and  a  very  serious  inconvenience  affecting  the  habits 
and  sanatory  condition  of  the  population  attendant  on  the 
ifystem  of  partial  or  occasional  supply  is,  that  it  ca^ates  an  in^ 
Convenience  and  (m  obstacle  to  tne  use  of  batlte.     With  a 
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ttAigUait  soppl^  df  water  at  iaffieient  {>teM«r0  butha  migkl  be  '^'  ^^* 
supplied  ill  pnvate  houses  with  little  diffieulty  6r  expense,  m 
little^  indeed;  that  I  believe  it  to  be  practicable,  atid  hope  yet 
to  tee  bfttha  inttoduced  into  the  houses  of  labbuHng  ttteii  fbr 
the  use  of  thetnselres  and  fktniliei^. 

As  an  abatement  to  the  economy  from  dlspenslhg  Mritii  tlie 
use  of  the  watet-butt  and  taiik  and  its  machinery,  niiist  not 
the  tenants*  communication  pipes  be  much  stronger  and  more 
expensive  to  bear  the  constant  pressure  t — j^If  anything  there 
may  be  a  Bavinff  in  the  tenants*  outlay  for  pipes.  These  pipes 
in  the  metropolis  and  other  plaoesi  where  the  Companies* 
supply  is  only  occasional,  are  larger  than  necessary  that  the 
water  may  be  delivered  within  a  short  time.  In  towns  the 
usual  nite  of  the  tenants'  pipes  is  three-quarters  of  an  inch, 
and  in  the  lat^r  houses  one  inch ;  whereas  with  the  constant 
supply  h&lf-incn  pipes  will  serve  the  same  purpose.  If  nccefti 
Safy  we  can  have  strdnget  pipes  of  the  same  weight.  Pipeii 
of  naif-inch  diameter  and  two-and-three-quarter  pounds  weight 
per  foot  are  found  to  be  secure  at  the  strongest  pressure  em- 
ployed in  Nottingham. 

In  some  evidence  given  on  this  subject  by  Mr.  Wicksteed^ 
the  engineer  of  the  East  London  Water  Company,  he  states^ 
that  ^  if  seeh  a  plan  (i.  e.  of  having  the  tenants*  communiea^ 
tion-pipes  constantly  mil  to  the  highest  parts  of  the  town) 
were  to  be  adopted  iu  a  city  so  large  as  Cork  is,  the  sizes  of  the 
maim  must  be  very  large,  and  the  waste  of  water  would  be 
excessive."  He  afterwards  illustrates  this  opinion  by  thd 
following  hypothesis: — 

"  suppose  a  fiupply  of  wate^  to  b6  required  ibr  20,000  hbuses,  ahd 
the  height  to  which  it  Was  raised  at  the  works  was  slich  that  a  S0-!iieh 
main  would  be  sufficient  to  give  thii  supply  according  to  .th6  System 
hereifl-hefore  explained,  it  Would  not  be  fto  if  the  Water  wcjre  constantly 
on  ill  all  the  pipes,  both  mains  and  services^  for  example,  suppose  the 
size  of  the  lead  pipits  to  supply  the  housea  to  be  upon  an  average  half 
an  ineh  itt  diamtdter,  theti  the  a^regate  areas  of  90,000  half-inch  pipes 
wonid  be  equsl  to  27i  square  feet)  and  it  Would  require  a  main  of  71 
inches  dfaineter  at  the  source  to  supply  the  town,  instead  of  SO  inches^ 
and  fbr  side  streets,  Containing  100  houses  each,  it  would  require  pipes 
of  &  inches  diametet  instead  of  3  or  4  inches.  This  is  an  extreme  case, 
but  one  that  it  Would  be  necessary  to  provide  against ;  because  if  the 
water  is  always  on,  the  houses  inay  be  all  at  ohe  lime  supplied  ;  and 
even  trusting  io  the  chances  of  only  one-half  the  number  of  houses 
taking  water  at  the  same  time,  the  main  must  then  be  48  inches  in  dis* 
meter  at  the  source.  In  addition  to  the  necessity  for  this  extraordinary 
outlay,  in  the  Brst  instance,  the  quantity  of  water  that  would  be  used 
would  b^  enormous,  and  consequently  the  expense  of  raising  a  suA- 
cient  supply  would  be  increased  in  proportion,  and  the  object  sought, 
that  of  havings  strong  pressure  of  water  in  the  mains,  would  be  de« 
feaied  by  the  very  means  proposed  to  enaare  it^  fbr  inasmuch  as  the 


32  Review  of  Olgectiom  to  a  Condcmt  Supply. 

^'  ^Eh'^'  water  in  the  pipes  would  be  always  on,  so  would  the  draugbt  by  the 
'  houses  be  constant,  and  the.  present  power  of  shutting  off  tibe  supply 
from  the  side  streets,  and  applying  the  full  force  of  the  supply  to  the 
particular  locality  requiring  it,  would  be  destroyed."  Again*  the 
opinions  following  are  stated  in  the  answer  to  the  several  questions  put : 
— *'  Q.  Are  you  aware  that  at  Philadelphia  this  is  the  practice ;  that 
every  day  the  hose  is  screwed  to  the  main  or  pipe  in  front  of  the 
house,  and  the  pavement  washed  with  it ;  and  that  once  a-week,  or  at 
certain  times,  it  is  the  custom  of  the  inhabitants  to  wash  the  whole  front 
of  the  house  up  to  the  highest  windows,  and  that  upon  the  occasion  of 
fire  the  hose  is  attached,  and  applied  immediately,  and  that  that  ar- 
rangement is  ready  at  all  times  night  and  day  ? — A,  I  am  not  aware 
of  that  fact.  Q.  And  that  at  New  York  it  is  proposed^  by  similar 
arrangements  to  those  at  Philadelphia,  to  supersede  fire-engines  en* 
tirely?^-^.  Then  they  roust  have  an  elevated  reservoir,  or  the  ma- 
chinery must  be  kept  at  work  constantly.  Q.  One  gentleman,  Mr. 
Thom,  of  Greenock,  has  stated  to  the  Commissioners — In  every  case 
where  the  distributary  basin  can  be  placed  high  enough,  pipes  in  the 
street  ought  to  be  kept  constantly  full,  so  as  to  be  always  ready  at  a 
moment's  notice  to  extinguish  fires ;  and  the  distributary  basin  should 
be  placed  high  enough  to  send  the  water  over  the  tops  of  the  highest 
houses  by  merely  putting  the  hose  of  a  fire-engine  oti  one  of  the  fire- 
plugs, which  should  be  attached  to  the  pipes  at  short  distances  through 
all  the  streets.  This  I  have  done  at  Qreenock,  Paisley,  and  wherever 
I  gave  the  plans.  The  advantage  is  immense  ;  and  were  it  properly 
and  generally  practised,  there  would  be  little  need  for  insurances 
from  fire.  Have  you  seen  any  of  those  instances,  and  are  you  aware 
of  any  reasons  why  the  same  arranirements  by  artificial  reservoirs  may 
not  be  generally  applied  to  a  town? — A,  I  agree  generally  with 
what  Mr.  Thom  has  said,  with  this  difference,  that  in  a  large  town  you 
could  not  serve  the  whole  of  the  pipes.  If  he  means  the  mains,  then 
I  should  agree  with  him  entirely.  The  mains  ought  always  to  be 
chained,  especially  when  you  [have  an  opportunity  of  getting  an  ele- 
vated reservoir.  Q.  Taking  a  large  town  as  an  aggregate  of  several 
towns,  may  you  not  do  for  a  large  town  what  is  actually  done  for  several 
provincial  towns? — A.  The  objection  is  this;  that  if  your  water  is 
always  on,  you  would  have  to  supply  a  much  laiger  quantity  of  water 
than  is  now  necessary  to  give  an  abundant  supply,  and  you  must  have 
a  great  many  extra  officers  to  prevent  improper  use  of  the  water. 
If  you  can  insist  upon  every  inhabitant  having  a  ball-cock,  and  if  you 
can  be  satisfied  that  there  would  be  no  unnecessary  waste,  and  no  un- 
fair dealing  in  the  houses,  then  the  objection  to  having  all  the  pipes 
charged  is  removed.  But  if  you  cannot  do  that,  you  are  very  likely,  at 
the  time  when  you  have  a  fire,  instead  of  having  the  water  concentrated 
at  the  place  where  you  want  it,  to  find  the  water  drawn  off  in  different 
parts  of  the  town." 

Now  what  does  your  observation  of  the  actual  fact  and 
experience  enable  you  to  state  to  be  the  case  as  to  these 
several  hypothetical  or  scientific  deductions,  and  first   as  to 

the  actual  waste  of  water ;  what  is  that  at  your  works  ? 

A  Judgment  may  perhaps  be  beat  formed  as  to  the  small 
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extent  of  waste  from  a  statement  of  the  actual  amount  of  ^'^aij^^* 
supply.  The  actual  amount  of  supply  at  Nottingham  is  not 
more  than  from  80  to  90  gallons  per  house  per  diem ;  this  is 
taken  bjr  about  8000  tenements  and  works  of  every  descrip- 
tion^ amongst  which  are  breweries^  dye-works,  steam-engines, 
and  inns,  and  other  places  of  large  consumption. 

Does  the  system  of  constant  supply  equalize  comparatively 

the  rate  of  delivery  ? It  diminisnes  the  rate  of  aelivery  in 

the  service-pipes  and  sub-mains  very  materially,  distributing 
over  a  greater  number  of  hours  the  quantity  of  water  which 
otherwise  must  be  delivered  in  a  very  short  period.  The 
word  **  equalize  '*  does  not  apply,  because  the  current  of  water 
in  the  great  leading  main  is  but  little  affected. 

It  is  spreading  the  supply  over  the  12  hours  of  the  day? 
——Yes,  and  with  the  advantage  that  as  the  water  travels 
more  slowly  through  the  pipes,  smaller  pipes  will  be  equiva- 
lent to  larger. 

Is  what  is  usually  called  the  "  waste  of  water  "prevented 

in  your  works  by  an  extra  number  of  men  ? ^The  fact  is 

directly  the  reverse.  The  constant  supplv  is  the  means  of  a 
large  economy  of  men.  Our  company  nas  maintained  its 
supply  by  night  and  by  day  ever  since  its  establishment,  ex- 
cept during  a  period  of  one  month,  when  for  the  purpose 
of  experiment  the  water  was  shut  off  at  10  in  the  evening, 
and  turned  on  again  at  5  in  the  morning.  It  was  then  found 
that  it  would  be  more  expensive  to  keep  extra  turncocks,  do 
extra  repairs  to  valves,  draw  plugs  to  cleanse  the  pipes,  and 
attend  to  complaints.  TTie  origmal  plan  was  therefore  resumed. 
We  find  that  one  experienced  man,  and  one  boy  of  about  18 
years  of  age  are,  on  the  system  of  constant  supply^  auite 
sufficient  to  manage  the  distribution  of  the  supply  to  about 
8000  tenements,  and  keep  all  the  works  of  distribution  in 
perfect  repair,  including  cocks,  main  pipes,  service  pipes,  and 
the  tenants'  communication-pipes,  to  the  extent  they  are  laid 
under  the  public  highwavs.  The  Old  Company  has  adopted 
the  system  of  the  Trent  Water  Company,  and  now  maintains 
a  constant  supply.  Any  company  that  possesses  an  ample 
quantity  of  water  at  its  works,  and  a  sufficient  reservoir  in  an 
elevated  situation^  may  adopt  this  mode  of  supply  without  diffi- 
culty or  disadvantage,  and  indeed  the  difficulty  and  disadvan- 
tage is  far  from  insuperable  when  an  elevated  reservoir  cannot 
be  obtained. 

The  term  waste  would  imply  an  excessive  expense  for  the 

Eumping  of  water.    Now  it  appears,  from  one  instance,  cited 
y  Mr.  Wicksteed,  of  the  duty  of  a  steam-enpne  of  good  con- 
struction, that  this  one  sinrie  pumping  engine,  upon  the  ex- 
pansive principle,  and  with  coals  costing  12^.  per  ton,  with 
labour  and  stores,  and  all  except  the  interest  on  fixed  capital, 
VOL.  Ji.  ^ 
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r.^M^.  the «ost  of  rawing  80,000  ffallons  of  water  100  feet  lugAi  was 
i«.;  that  by  aiM^er,  Taylor's  Comiah  engine^  I  lb.  oi  coal 
eonyerted  into  steam  raises  10,000  gallons  o^  water  10  feet 
biffh :  in  other  words,  if  a  room  20  feet  square  were  filled 
4  feet  deep  with  water,  1  lb.  of  coal  conrorted  into  steam 
would  overcome  the  friction  of  the  enginOi  and  raise  that 
water  into  a  room  lO  feet  above  it.  Does  your  own  experience 
justify  the  conclusion  from  such  instances,  that  when  the  ma« 
chinerv  and  distributing  pipes  are  fixed,  and  there  is  an  un« 
limited  supply  of  water,  as  from  a  river,  the  expense  of 
pumping  additional  quantities  is  inconsiderable  as  an  element 

of  calculation  7 Assuming  the  possibility  of  varying  our 

works  without  cost,  the  experience  at  Nottingham  is  to  this 
effect,  that  we  could  give  8  or  10  times  the  present  unlimited 
supply  for  about  a  double  charge;  that  we  could  raise  all  the 
water  now  taken  50  feet  higher  by  increasing  the  charge  5 
or  6  per  cent.,  and  that  were  we  to  lower  the  head  to  half  its 
present  height,  the  saving  of  expense  would  not  exceed  6  or  7 
per  cent,  on  the  gross  ^arge  to  the  tenant.  The  answer 
may  be  otherwise  given  thus.  The  Trent  Water  Company 
supply  houses  at  an  annual  average  charge  of  about  7s.  6a.,  at 
any  level  required,  even  into  the  attics  of  four  or  live  story 
buildings;   if  the  supply  were  afforded   to  the  level  of  the 

Savement  only,  the  charge  ooruld  not  be  reduced  more  than 
d*  per   house,   or  for   the  labourers'   tenement  not   more 
than  4dk 

It. is  stated  that  the  daily  supply  of  the  metropolis  is  equal 
to  a  lake  of  50  acres  of  a  mean  depth  of  three  feet, — ^wkat,  on 
Mr.  Wicksteed*s  estimate^  would  be  the  additional  expense  in* 
curred  if  the  supply  were  doubled  and  the  additional  quantity 

were  raised  by  pumping  150  feet  high  ? On  Mr.  Wicksteed's 

experience  the  expense  would  be  25/.  lOs.  per  diem,  or  9300/. 

g*r  amiumi  which,  as  about  200,000  houses  are  supplied  by  the 
ompanies^  when  divided  gives  lld»  per  house  per  annum  for 
the  expense  of  the  pumping  to  a  height  of  100  met,  or  16j^rf.  of 
pumping  to  a  height  of  150  feet.  I  wish  it,  however,  to  be 
underst^  that  I  do  not  concur  in  Mr.  Wicksteed  s  mode  of 
estimating  the  cost.  It  is  quite  true  that  the  expense  of  pump- 
ing forms;  in  nearly  all  cases,  but  a  small  portion  of  the  total 
charge  to  the  tenant ;  but  Mr.  Wicksteed's  statement  would 
afford  a  result  fallaciously  low.  Mr.  Wicksteed's  engine  uses 
less  coal,  but  employs  more  capital,  so  that  the  saving  is  rather 
apparent  than  reaU  And  again,  the  London  and  many  other 
Cfotnpanies  woidd  be  unable  to  obtain  a  supply  of  fuel  at  the 
price  assigned  by  Mr.  Wicksteed. 

In  respect  to  the  apprehension  expressed,  that  if  the  system 
of  constant  supply  at  nish  pressure  were  adopted  muc^  htrgcr 
mains  would  be  r^qutrea^  what  is  the  evidenoe  of  fiwt  and  ex- 
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paieD09? ^Durectljr  the  revene  of  tlie  l^poUieflk.    If  tbe   T^BgUm 

supply  of  wiCter  for  ordiaart  purposes  be  die  qoly  oonsidenitioni 
then»  fer  tbe  same  reason  toat  smaller  pipes  do  suffioe  fi>r  the 
teaaote*  eommumcation-pipes^  smaller  tnams  will  suffioe  §ar  Ihe 
system  ci  oonstant  supply  at  high  pressure.  Wheie  20-indt 
Diainsaxe  used  on  the  system  of  periodical  supply,  )2-iBcii  i^t^p^ 
would  amply  suffioe  for  the  system  of  eonstapit  supply)  i^<ftgad 
of  the  7  ana  6-inch  mains,  5  or  4-inch  would  suffice ;  instead  of 
3-inch  aervice-pipes  for  ib»  oocasional  ftupply,  2-inch  would 
suffice  fot  the  oonstant  supply ;  indeed^  for  cpnstant  oonyeyanee, 
sixes  mudi  smaller  than  these,  wotild  answer  the  ptqrpgse ;  but 
as  there  are  irregularities  of  draught,  it  hk  needful  to  piolrids 
aooordinglY.  The  objection  c^  Mr.  Wicksteed  is  founded  .upon 
a  supposed  state  of  things  which  never  does  occur>  nam^y^  of  all 
1^  pip^  diachaigiog  water  at  the  same  time. 

Ab  obftction  to  the  iatroductioti  of  water  into  the  houses  of 
the  poorest  classes  is  thus  stated  by  Mr»  Wieksteed: — "  Where 
a  landlord  has  got  20  or  30,  or  40  or  50  houses,  and  requires  a 
supply  of  ^ater^  if  they  are  poor  houses  it  is  frequently  given  by 
one  common  stand-oock  to  all  the  houses.  If  he  was  to  put  a 
separate  supply  to  those  houses  by  a  lead-pipe,  the  leadtppe 
would  be  there  in  the  evening  but  would  be  gone  in  the  mom^ 
mg."  Now>  do  you  find  that  tenants  are  apt»  for  the  sake  of 
the  lead,  to  cut  off  th^r  own  supplies  of  water;  and  what^ 
under  aU  airoutastances>  is  your  experience  on  the  point?  ■  ■  ■■ 
We  have  some  of  the  poorest  and  worst-oonditionea  people  in 
Nottinghaan,  and  we  scarcely  ever  expeciesnoe  anything  of  the 
kind.  In  flK^t^  the  water  at  nigh  pressure  serves  as  a  police  on 
the  pipe.  The  cutting  off  a  cock  with  the  water  at  high 
]MreaBure  is  rather  a  difficult  matter  to  do  quietly :  '*  knocking 
up"  is  too  noisy ;  and  when  a  knife  is  put  into  sudi  a  pipe> 
and  a  aiit  is  maae,  a  sharp;  fiat^  wide  stream  issues,  very  ineoii^ 
venient  to  the  opera^oy ;  and  when  the  pipe  is  divided  there  is 
the  fUft  tusk  of  the  jet  to  denoumse  the  thief  We  have  lead*' 
pipes  all  ovet  the  town,  in  the  most  exposed  pl^uses,  and  I  can 
affirm  that  such  an  event  rarely  occurs  out  of  the  houses^  and 
never  .frilAm. 

d  At  what  change  is  water  eiven  into  the  houses  of  the  labour- 
iag-danes  on  the  stystem  of  oonstant  supply  and  high  pressure  * 

St  Nottingham  ? ^For  a  two  or  three  story-house  of  three 

raoms,  the  dnrge  being  on  the  rental,  it  comes  to  about  Id.  per 
MeA.  For  this  sum  the  tenants  have  any  qusntity  of  water 
they  dioosd  to  take.  The  Table  of  Rates  is  given  in  my  return 
to  joxa  printed  queries. 

The  two  and  three  story  houses  are  inhabited  by  the  labour-* 
mft  ehales»  are  they  not  ? ^They  are. 

Hov  many  of  them  are  suppUea  in  Nottinffham  at  this  rate 
of  IsL  per  wedi  f-^— Bathed  more  than  dOOO  supplied  by  the 

1)2 
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T.  HMioiiey.    Xrciit  Waterworks  Company  have  been  charged  by  owners  Id. 
per  week  in  the  shape  of  additional  rent. 

And  this  1^.  a- week  gives  the  Company  its  fair  interest 

and  remuneration  ? ^The  Company's  rates  vary  according 

to  the  sizes  of  the  houses,  or  rather  according  to  the  rents 
charged  for  them.  The  annual  sum  taken  in  respect  of  the 
supT^y  of  water  to  these  5000  houses  affords  an  averse  of 
4s.  7yi.  each. 

You  give  this  supply  of  filtered  water  (in  round  numbers)  at 
Id.  per  week :  you  having  only  two-thirds  the  supply  of  the 
town  on  which  to  charge  the  expense  of  your  whole  fixed 
capital,  and  being  able,  if  you  had  the  supply  of  the  whole 
town,  to  pump  water  for  the  whole  at  an  aadition  of  not  more 
than  one-twentieth  to  your  annual  expenses  of  management  ? 

Yes ;  but  that  is  the  additional  expense  of  pumping  only. 

We  should  have  some  additional  charges  to  pay,  but  those 
charges  would  be  considerably  less  than  in  the  proportion  of 
the  aaditional  business  done. 

What  has  been  the  effect  produced  on  their  habits  by  the 
introduction  of  water  into  the  nouses  of  the  labouring  classes? 

■  At  Nottingham,  the  increase  of  personal  cleanliness  was  at 
first  very  marked  indeed ;  it  was  obvious  in  the  streets.  The 
medical  men  reported  that  the  increase  of  cleanliness  was  very 
great  in  the  houses,  and  that  there  was  less  disease.  There 
was,  also,  an  advantage  in  the  removal  of  the  assemblages 
round  the  public  pumps.  At  Newcastle-on-Tyne,  where  they 
have  common  fountains,  and  where  young  girls  are  brought 
into  contact  with  every  description  of  characters,  the  effect  is 
higUy  objectionable. 

When,  on  the  return  home  of  the  labourers*  femily,  old  or 
young,  tired  perhaps  with  the  day's  labour,  the  water  has  to  be 
fetched  firom  a  distance  out  of  doors  in  cold  or  in  wet^  in  frost 
or  in  snow,  is  it  not  well  known  to  those  acquainted  with  the 
labourers*  habits  that  the  use  of  dean  water,  and  the  advantage 
of  washing  and  cleanliness,  wiU  be  foregone  to  avoid  the  annoy- 
ance of  having  to  fetch  the  water? Yes;  that  is  a  general 

and  notorious  feet.  When  the  distance  to  be  traversed  is  com- 
paratively trifling,  it  still  operates  against  the  free  use  of  water. 

Before  water  was  laid  on  in  the  houses  at  Nottingham,  were 

the  labouring-classes  accustomed  to  purchase  water  ? Before 

the  supply  was  laid  on  in  the  houses  water  was  sold  chiefly  to 
the  labouring-classes  by  carriers  at  the  rate  of  one  farthing  a 
bucket;  and  if  the  water  had  to  be  carried  any  distance  up  a 
court  a  hal^nny  a  bucket  was,  in  some  instances,  charged. 
In  general  it  was  sold  at  about  three  gallons  for  a  ferthing. 
But  the  Company  now  delivers  to  all  the  town  76,000  gallons 
for  1/. ;  iu  other  words,  carries  into  every  house  79  gallons  for  a 
fitrthing  -,  and  delivers  water  night  and  day,  at  every  instant  of 
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time  that  it  is  wanted^  at  a  charge  26  times  less  than  the  old   '^-^^^^1^^* 
delivery  by  hand.  ^* 

An  opinion  has  been  expressed,  that  the  most  economical 
mode  of  supplying  the  poorer  districts  is  by  stand-pipes  for  the 
common  use  of  a  court  or  small  street.  On  the  other  hand, 
judging  from  the  experience  of  the  general  use  of  stand-pipes 
in  winter,  when  the  tenants'  communication-pipes  are  frozen, 
taking  the  point  of  economy  to  the  parties  supplying,  and 
omitting  all  consideration  of  the  comfort,  the  inaucements  to 
cleanliness,  the  moral  advantages  and  pecuniary  economy  to  the 
'parties  supplied,  it  is  stated  tnat  there  is  what  is  called  a  great 
waste  of  water.  Estimating  the  tenants'  economy,  and  as  stated 
upon  experience  the  quantity  of  water  required  to  be  fetched, 
is  at  the  rate  of  seven  gallons  per  head  per  house,  what  might 
be  the  value  of  the  labour  of  fe£ching  water,  supposing  10 

minutes  expended  in  each  journey  ? ^In  all  probability  there 

would  be  not  fewer  than  three  journeys  per  diem :  and  esti* 
mating  the  mean  value  of  the  labour  oi  the  males,  females,  and 
children  of  a  workman's  family  at  Id,  per  hour,  the  cost  in  time 
would  be  3c{.per  week. 

That  is  for  seven  gallons  a-head  ? ^That  quantity  is,  I 

S resume,  recited  from  some  other  evidence,  but  the  quantity 
elivered  to  the  working  classes  at  Nottingham  is  probkbly 
greater  than  that.  I  have  supposed  the  water  to  be  free  of 
expense,  but  at  Newcastle-on-Tyne  the  water  delivered  at 
most  of  the  fountains  is  charged  for. 

You  have  stated  that  at  Nottingham  the  charge  was  a 
farthing  for  three  gallons  sold,  and  that  the  amount  wanted 
for  a  labourer's  family  would  exceed  three  gallons,  even  in 

their  insufficient  mode  of  supply  ? ^Yes,  but  that  was  with 

reference  to  the  delivery  by  water-carts. 

Supposing  it  to  be  delivered  by  water-carts,  the  charge 

woula   be   a  halfpenny   a-day  for  a  labourer's  family? 

Supposing  the  labourer's  family  to  require  40  gallons  a-day, 
which  probably  would  not  be  very  far  from  the  actual  con- 
sumption, then  at  one  farthing  for  three  gallons  it  would  be 
about  Z\d.  per  diem. 

That  is  for  40  gallons,  which  you  suppose  to  be  the  average 
consumption  of  a  labourer's  family  ? Yes. 

You  have  observed  that  at  Newcastle  the  congregation  of 
persons  requiring  water  was  very  great,  and  that  much  incon- 
renience  was  experienced  from  that  ? ^I  have. 

You  say  that  is  an  objection  to  any  stand-cock  system ?  ■  ■■ 
It  is,  particularly  with  an  occasional  supply. 

The  introduction  of  water  into  the  nouse,  and  especially  on 
the  system  of  constant  supply  being  then  an  economy  of  existing 
charges^  even  to  the  lowest  and  poorest  classes,  there  appears 
to  be  no  ground  for  exempting  them  (at  the  expense  of  others) 
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p.  H|fksier,  from  the  payment  of  their  ptoportion  of  contribution  neeeasaiy 
^'  to  obtain  the  benefit?— — Certainly  not.  The  effect  of  ex- 
emption would  bio  not  to  1[)enefit  the  poorest  classes  but  the 
owners  of  the  worst  conditioned  tenements^  who,  it  is  well 
known,  obtain  rents  hiffher  in  proportion  to  the  tenant's  ex- 
emptions. There  is  no  charity  in  affording  a  gratuitous  supply 
6f  watet  to  the  labouring  classed,  fer  it  has  simply  the  effect  of 
makinj?  tfie  landlprd*s  tenement  more  valua.ble,  and  he  puts 
t^t  additional  valueinto  his  pocket  in  the  shape  of  rent. 
/-"^You  are  clear,  then,  that  this  constant  suptly  of  water,  at. 
Iiigh  pressure,  introduced  into  the  houses  or  the  labouring 
elasses^  at  a  penny  a-week^  is  a  supply  at  a  fair  remunerative 

Srofit,  and  not  on  any  objectionable  system  of  charitable  re- 
uction? — ^This  price  is  remunerative,  though  in  certain 
instances  probably  somewhat  less  so  than  supplies  to  larger 
houses.  The  small  houses  are  commonlv  supplied  in  groups 
through  thie  medi'uni  of  the  landlords.  If  the  variable  cost  of 
pumpmg  be  apportioned  according  to  the  consumption  of  water 
Dy  each  separate  consumer  on  the  books,  considering  the 
owner  of  a  group  as  one  consumer,  and  the  constant  expenses 
of  collecting,  management,  &c.,  be  equally  divided  -amongst 
the  consumers,  on  the  principle  df  the  penny  pestaj^^  then 
\  think  it  will  appear  that  the  smalt  houses  pay  a  rkte  Ailly 
proportioijiate  to  the  large  ones.  I  have  a  strong  objection  to 
supply  the  poor  in  respect  of  their  dwellings  witn  any  article 
at  a  lower  rate  than  that  at  which  it  is  supplied  to  their^more 
wealthy  neighbours ;  for  the  difTerence  passes  in  a'  very  ^trect 
manner  into  the  pockets  of  their  landlords,  who  a^re  thereby 
eni^bled  to  let  their  houses  at  a  higher  rent  than  they  could 
otherwise  command.  If,  for  instance,  the  house  I  occupy  were 
to  be  disburthened  by  Act  of  Parliament  from  the  rates  and 
taxes  with  which  it  is  now  charged,  the  owner  would  imme- 
diately obt^un  a  rent  higher  by,  at  least,  the  full  amount  of 
the  exemptions.  It  has  lately  become  the  fashion  to  pacify 
the  presumed  opposition  of  the  working  classes  (which  is  in 
reality  commonly  the  opposition  of  the  small  owners)  to  pro« 
posed  local  Acts  by  inserting  clauses  to  exeinpt  them  from  the 
operation  of  rating  enactments — a  fashion  which,  while  it  does 
not  bepefit  the  woraing  classes  to  the  extent  of  sixpence,  has 
the  effect  of  compelling  the  non-holders  of  cottage  property  to 
subscribe  unjustly  to  the  rental  of  others  tho  holders  "of  such 
property.  The  attentiou^f  Parliament,  it  appears,  has  not 
yigt  been  attracted  to  this  abtifte. 

It  ha4  been  assumed  *^  that  it  irould  be  difficult  to  persUade 
the  poor  generally  to  pay  for  a  supply  of  water  as  it  is  at 
present  g^ven  in  some  neighbourhoods,  and  it  would  be  equally 
so  to. show  the  proprietors  the  advantages  to  diemselves  of 
giving  a  free  supply,  and  receiving  remuneration  from  those 
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Nottingham.  Landlords  and  tenants  equally 
require  pk  supply  of  watqr^  which  the  Company  affords  unin- 
terrup(e41y*  Whei^  the  Company  introouced  the  uninter- 
rupteidi  supply  at  Nottingham  the  poorest  .ieaonta  required 
it  of  th^ir  laadlords ;  (he  landlords  theu  said,  '*  If  you  will 
consent  ta  pay  an  additional  penny  per  week  of  rent,  we  will 
tiy  to  arrange  it  with  the  Company/*  Thi«  w^  the  ca«e 
in  thousands  of  instances.  The  charge  was  in  these  eases 
made  upon  the  Undlor4  and  he  put  it  upon  his  rent  and  the 
teaants  puist  cheerfully  paid  it.  The  Company  h^.ve  found  it 
necessary  to  decline  afibrdipg  any  supply  to  weekly  tenants^ 
because  being  a  very  migratory  class,  th^y  never  could  collect 
the  water  rent  from  them>  they  will  not  therefore  supply  any 
weekly  tenants  but  through  the  landlord. 

Does  your  own  experience  furnish  any  datum  from  which  the 
expense  of  supplies  of  water^  including  the  wear  and  tear  of 
engines,  interest  on  fixed  capital  for  machiiiery  and  all  distri- 
butary pipes,  thp  necessary  expenses  of  n^anagement.  in  other 
words,  the  total  expenses,  may  be  judged  of?— -Yes  j  the 
total  expense  is  on  the  experience  of  the  last  five  years  2  *  88cl. 
per  1000  gallons.    This  is  equal  to  12/.  per  miUion  gallons. 

We  are  desiro^  of  being  informed  of  the  sev^rql  establish- 
ment cl^arges  of  a  Water  Oompany,  or  in  pther  words,  what 
charges  fire  independent  of  the  quantity  of  water  pumped,  and 
what  not,  and  their  amount.  Can  you  give  us  ttom  ypur  prac- 
tical experience,  say  at  Nottingham,  where  you  lift  your  water 

135  feet  high? On  an  average  of  fivp  yearp'  experience  of 

the  Trent  Company,  at  Nottingham,  they  are  as  follows  for  e^usb 
million  and  for  ei^n  thousand  gallons. 

[Tha  Wiij^$ pvA  in  a  t<Mhr  statemeinty  m 
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^"'ft?*^^-    Tabular  Statement  of  the  Expenses  incnrred  in  supplying  the  Town 

of  Nottingham  with  Water,  according  to  the  experience  of  the  Trent 
Water  Works  Company  :— 


DeMrtptton  of  duogM. 


1 .  CSiaraet  ntarlv  pnpartUmatt  to 
the  Quantkv  n^plied. 

Coab 

Oil  and  tallow 

Sundries  ..••.»•••••• 

Homp,  loatlier,  fte • 

Repairs  of  pomping  machinery    . 


9.  Chdrgei  vMA  dtrntmUh  neorfy 
M  the  QntuUity  pmmped  or  mtp^ 
plied  fficreuM. 

Salaries  of  law  derks,  engineer,) 
office  clerks,  collectors,  Sec.  .  } 

Pitrochial  and  other  taxes  .  •  •  • 

Wages  of  tnmooeks,  plnmhers,  &c. 

Incidentals  attending  the  ma-) 
nagement   .•....■..3 

Law  charges  and  expenses  of  po-  X 
lioemen ) 

Rents  of  various  ptemises,  ae-l 
knowledgments  under  Act  of  > 
Fhrllnnent,  See. j 

Repair  and  maintenance  of  mains,  ] 
cocks,  communication  pipes,  V 
and  other  works  of  distriDimonj 

Stationery,  advertising,  &c.       .  . 

Compensations  tar  damage,  &c.   . 

Gratuities,  medical  assistance,  8cc. 


8.  Gtarget  iMeh  ^mbuak  ten  to- 
fidly  than  the  QtUMtitff  o/JPiUer 
pua^ed  er^nf^ied  inereasei. 


Wages  of  engine-man 

Wages  of  stoker  and  reeerroir- ) 
keeper •  •  •  ) 

Gleaning  and  other  ordinary) 
charges  of  the  lower  or  filtering  > 
reservoir  .  •  .  .' 

Repairs  of  buildings 

Cnaning  and  other  ordinary) 
charges  of  the  upper  or  storing  I 
reservoir  ••••••••••) 


Jntoesfc  on  invested  capital,  vary-  v 
ing   direct]  V  with   extent   of^ 
works     and     inversely    with 
amount  of  supply 


/ 


Totals 


The  income  amounts  to  S*17<l.  per 
1000  gallons;  the  dliference 
(0-2M.)  la  applied  to  estenaion 
of  works. 


Cost  per 

1000 
Gallons. 


Cost 

per  1,000,000 

Gallons. 


tf. 


0*8030 

1 

5  8* 

0-0480 

0 

4  0 

0'0137 

0 

1  H 

0*0119 

0 

I  0 

OOlll 

0 

0  11 

0*8780 

0'1888 
0*1805 

0*0461 
0*OSM 

0*0300 

0*019« 

00188 
0*0089 
0*0040 


0*7940 


0*1063 
0*0850 

0  0387 
0*0815 
0*0107 


0*8408 


1*4570 


S*8794 


£.   f.  4* 


1  11    0 

0  U    Of 

0  10    9i 

0    8  10 
0    8    Oi 

0    8    8 


0    I    7i 


0 
0 
0 


1 
0 
0 


1* 

9 

6 


0  e  loi 

0  5    5 

0  8    Of 

0  1    9i 

0  0  10| 


8    1    5 


Total  of 
each  Class  of 

Items 
per  1 .000,000 

OaUoiia. 


£,  «.  4, 


>l  18    41 


>*    •    1^ 


>l    0    Oi* 


6     1    5 


Proportion 

per  Cent. 

to  Total 

CtlMSgt, 


Ftoportion 
in  Moa«y 

of  (toma 

for  eeicK 

1080  Gallons. 


11  19  11^ 


I8*9l 

4*8 

4*5 

1*8 


1*8 

1* 


>-g7*8 


•5 

•8 


ij 


S*T 
8-8 

1*3 
•7 
*4 


>•  8*3 


50*6 


100* 


«.    d. 


0    Oi 


0    Of 


0   H 


0    U 


0    8 

(aoenmtely) 

0    2i 
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But  the  price  of  fuel  will  vary  greatly  in  different  places  ?  ^'  ^^j^^' 
■ — ^Yes. 


And  the  description  of  engine  will  also  vary^  and  so  influence 
the  consumption  of  fuel  ? Yes, 

Now  what  descriptions  of  engines,  and  prices  of  fuel,  taken 
in  relation  to  each  other,  will  afford  the  result  shown  in  your 
table  ? They  will  stand  nearly  as  follows : — 


Deieription  of  Engine. 


1.  H.P. — DouUe  powered,  non-con- 

doosing.     •     .     •     •     • 

2.  B.  and  W.— Double  powered,  con- 

dennttn^ 

3.  B.  and  W.— Single  powered,  oon- 

densing.     •     .     .     •     • 

4.  Comuh.— Doable  powered,  con* 

deoiingf     .••••• 

5.  Comieh. — Single  powered,   con- 

densingt     •     •     •     •     • 

6.  Comitliw-^Single   powered,  con-) 

deasizigt     ••••••/ 

7*  Taylor's  Uoianli.— -Single  powe^j 
ed,  condensing  f    •     •     •     •/ 


Steam  Prenure. 


30+0 

3^  +  atmoi. 

31  -H  atmoi. 
30  +  atmoe. 
30  +  atmoe. 
45  atmof. 


Price  of  Fuel,  DeliTered.* 


ff«  d* 

6  0  per  ton. 

9  0        „ 

12  0        « 

16  0 

20  0 

25  0 

32  0 


If 

f 


Then  is  the  relative  economy  of  these  engines  such  that,  for 
instance,  the  engine  No.  6  would  perform  Uie  same  amount  of 
work  with  9^«  worth  of  fuel,  to  do  which  the  engine  No.  2 

would  require  25^.  worth  ? Yes ;  but  against  this  advantage 

must  be  placed  the  vastly  greater  first  cost  of  the  engine  No.  6, 
and  its  much  gpreater  liaDiTity  to  accident.  By  the  use  of  the 
Cornish  engine  No.  6  in  place  of  the  Boulton  and  Watt  engine 
No.  2,  a  saving  of  nearly  0'2d.  per  thousand  gallons  woula  be 
effected  in  the  fuel  account,  but  the  capital  account  would  be 
increased  fully  0*lrf.;  the  resulting  economy  to  set  against 
increased  risk  would,  therefore,  not  exceed  a  twenty-ninth  part 
of  the  whole  charge.  I  should,  therefore,  be  in  general  dis- 
inclined to  recommend  the  adoption  of  the  Cornish  engine, 
except,  perhaps,  in  the  case  of  works  of  such  gpreat  extent  and 
so  arranged^ that  the  public  would  not  be  inconvenienced  by 
the  stoppage  of  a  single  engine. 

From  the  statement  it  appears  that  of  each  thousand  gallons 
which  you  may  sell  for  2'88(f .,  or  nearly  3d.,  that  the  total  or 

funeral  charges,  exclusive  of  the  interest  of  capital,  amount  to 
42d.  (or  a  little  less  than  l^i.)*  ^^^  ^^  ^^^  thousand  gal- 
lons ? ^Yes. 

And  of  this  0'79c{.,  or  about  %d.,  applies  to  charges  for  manage- 
ment, salaries,  taxes,  rents,  law  charges,  and  certain  items  for 


•  Quality  equal  to  Newcaitle  coaL 
t  Szpaneive  action. 


4i  Estimate  of  CapUalfor  each  Person  supplied. 

T.^gMey.  repairs  and  wages,  ^hich  would  diminish  if  tlie  quantity 
PDipped-  were  greatly  ii^oreased  ?-* — ^Yes, 

And  0-24fi{.,  or  al)out  \d,,  apidies  tp  charge^  for  attendapM 
PQ  maobinery  and  cleansing,  the  reservoirs^  whiph  would  be 
partially  diminished  by  ^  increase  of  the  quantity  of  wa,tey  ? 
■  Yes. 

Then,  in  fact,  there  remains  only  0-39cf.,  or  less  than  Jrf.,  out 
pf  nearly  l^d.^  per  thousand  gallons,  to  defray  charges  ^^ch  as 
cbals^  hemp>  leather,  oil  and  tallow*  repairs  of  machinery,  &c., 
which  are  strictly  proportionate  tp  the  quantity  of  water  deli- 
vered?  -Yes. 

Besides  this,  if  the  quantity  of  i^ater  pumped  and  supplied 
to  the*  same  tenantry  were  greatly  i]|;icreai^a,  wjb  take  U  the 
interest  oqi  thp  investment  mighty  under  a. proper  system  of 
supervision  and  protection,  be  made  to  press  less  heavily  on^  % 
^iven  portion,  say  1000  gallons  of  the .  quantity  of  Wfiier  so 
mcreased  ?■—— Certainly. 

It  is  stated  that  in  the  metropolis  the  expense  of  m^hip^rjr 
or  capital  invested  is  about  3/.  per  individual,  supplied^  (that 
is  to  say,  for  the  Company's  pachinery,  and  exclusive  pf  the 
tenants'  communication-pipes,  the  tenants'  "water  butts,  tanks, 
flbe.,)  or  8,810,840^.,  on  whieh  the  income  is  stated  to  be 
976,iM8/.,  and  the  expenditupe  133,734/.,  yielding,  it  is  stated 


an  avesiage  dividend  of  4  per  eent.  But  to  the  capitftl 
acodont  is  plaoed  mmeh  of  the  expense  of  competition,  of 
private  Acts,  of  enlargement  and  situations  consequent  on 
original  eirors;  and  to  the  expenses  of  management^  the 
expenses  of  several  sets  of  officers  and  supervisien  of 
machinery  going  over  the  same  areas.  Now  what  may  be 
tlie  expense  of  machinery,  reservoirs,  pipes,  itnd  apparatus 
per  individual  supplied  at  Nottingham,  and  the  proportionate 
Axpeiwe  of  mai^agement  ?■  ■  The  cost  of  construction  is,  at 
NottindhanQ,  something  less  than  li.  per  individual,  supplied 
by  the  Trent  Water  Company,  but  if  that  Company  haa  the 
sole  supply  of  the  district  over  which  its  pipes  are  laid,  the  cost 
would  not  exceed  16«.  per  individual.  The  expense  attendant 
(^  the  supply  of  water  and  management  of  the  works  amounts 
to  about  44  per  cent,  on  the  incpme,  which  is  sUghtly  less 
than  the  proportion  of  the  like  expense  in  London. 

In  the  case  of  supplies  on  a  larger  scale  than  at  Notting- 
ham, may  not  your  scale  of  expenses  be  stiU  further  reduced? 
-  ■  The  move  numerous  the  tenants  the  cheaper  can  a  supply 
be  rendered.  I  conceive  that  if  the  number  of  tenants  now 
supplied  by  the  Trent  Water  Company  were  doubled,  ^e 
Company  would  have  little  more  to  pay  for  engineering,  law, 
rates  waA  taxes,  wages,  fcc,  than  at  present,  and  that  an 
eoonomv  of  at  least  10  per  cent,  would  result  on  the  No.  2 
items  alone. 


Estimated  Amount  Jhr  the  JUetropatu.  48 

May  this  scale  be  taken  as  the  tah  rate  lor  estimating  the   t-  Hn^iey, 
enense   of  taking  improred  supplies  of  water  for  70,006 
faonses^  to  which  it  would  appear,  irom  the  census  return  and 
the  Companies'  return  there  has  yet  been  no  regular  or 

adequate   supplies    of  water   given? This  is  uncertain. 

The  co^t  will  depend  upon  the  compactness  of  the  buildings  to 
be  supplied,  and  the  proximity  of  the  source  whence  the 
water  is  derived.  If  the  70,000  houses  lay  near  together,  and 
water  were  obtained  within  one  pr  two  miles,  1/.  per  individual 
would  probably  suiBcQ.  If  the  houses  bo  ^r  apart,  the  streets 
wide,  and  the  water  remote,  more  than  1/.  per  individual 
might  be  reanired.  Under  certain  eircumstances  it  becomes 
more  ccopomical  to  supply  from  two  works  than  from  one,  but 
it  is  rarely  desirable  to  do  this  under  two  distinct  manage- 
ments, and  it  is  always  injudicious  as  regards  economy  to 
introduce  (he  works  of  two  Companies  into  one  district ;  so 
much  so,  indeed,  that  the  loss  or  useless  expenditure  may 
generally  be  estimated  at  from  two-thirds  to  three-fourths  of 
the  entire  capital  of  the  smaller  Company,  in  addition  to  the 
amount  of  the  unnecessarily  increased  working  expenses. 

Jf  at  the  scale  of  the  actual  expenditure  mr  Nottingham, 
the  800,000  houses  of  the  metropolis  now  only  supplied  with 
water  by  the  several  companies  periodically  were  to  be  sup- 
plied by  a  public  agency  de  novo,  what  would  be  the  actual 

amount  of  ^pital  required,  and  the  annual  income? ^I 

camnot  dlbrd  a  very  satis&ctory  reply  to  this  question,  from 
want  of  due  inibrmation  as  to  the  distance  from  which  the 
water  would  be  brought.  But  supposing  the  metropolis  could 
be  divide  into  districts,  each  of  3b,000  or  40,000  nouses,  Ae 
water  hiight  perhaps  he  delivered  to  the  several  inhabitants 
on  an  {nvestmefit  of  about  8/.  per  house,  supposing  the  water 
to  be  conveyed  to  engines  ii|  the  neighbourhood;  the  cost 
incurred  in  works  for  conducting  the  water  from  a  distance 
would  be  additional,  and  would  probably  amount  to  at  least 
21,  mpre.  The  income  of  the  Trent  Water  Company  being 
1#.  Bci.  per  individual  supplied,  the  annual  income  derivable 
from- 1,^,000  individuals^  residing  in  200,000  houses,  would 
be  90,000/.;  whichj  with  the  charges  ibr  supplies  to  baths, 
inns,  water-closets,  toads,  manufactories,  &c.,  might  be  in- 
creased t6  about  190,000/.  Now>  since  it  usually  happens 
thft  the  income  of  'a  Water  Company  must  be  one-tenth  of 
tfae.iiivestment  to  pay  dividends  of  0  por  cent.,  it  is  plain  that 
Is.  6tir  p^  individual  would  not  be  a  sufficient  charge  in  the 
metropolis.  I  believe,  however,  that  2<.  6c/.  per  individual 
would  be  ftihple.  It  is,'howeyer,  fair  to  stale  that  all  the 
Wafer  Goinpanies  have  ineurred  large  expenses  in  effecting 
alterations  and  improvements  to  xQeet  the  wants  and  wishes 
of  a  eity  rapidly  increasing  iu'  magnitude  and  improving  in 


44        Estimate  of  Cast  of  supplying  a  Thousand  Gallom, 

T.HtwW«y.  habits,  and  theref(Hre  from  time  to  time  in  need  of  more 
*^'        abundant  supplies  of  improved  quality. 

Now  if  the  cost  of  1000  gallons  of  water  be  2^88d.  on  the 
scale  of  supply  at  Nottingham,  what  do  you  supjKwe  it  would 
be  on  the  system  of  constant  delivery  in  a  larger  town  where 
the  consumption  would  amount  to  five  million  gallons  per 

diem  ? The  charges,  exclusive  of  interest  on  capital,  would 

be  reduced  from  1  '^2d.  per  1000  gallons,  to  about  0-94rf.  per 
lOOO  gallons;  the  whole  cost  would  therefore  probably  be 
reduced  from  2 -884,  to  2-40(i.,  or  about  17  per  cent. 

And  what  would  be  the  reduction  if  the  extent  of  supply 
amounted  to  40  million  gallons  per  diem,  as  apj^ears  to  be  the 

case  in  the  metropolis  l-. The  charges,  exclusive  of  interest 

on  capital,  would  be  about  0  •  80d.  per  thousand  gallons,  and 
the  total  cost  about  2  •  26d.,  or  two-pence  farthing  per  1000 

gallons. 

And  what  would  be  the  whole  expense  at  1  /.,  2/.,  and  3/., 

per  individual  for  capital? 2-26rf.,  3-72rf.,  and  5-  18rf. ;  or 

m  round  numbers,  2W.,  3 Jrf.,  and  5td.  per  thousand  gallons. 

How  much  would  this  amount  to  per  annum  ? 137,500/., 

226,300/.,  and  315,100/. 

And  what  would  be  the  additional  annual  cost  of  artificial 
filtration  ? About  20,000/. 

Then  allowing  for  this,  it  seems  that  about  40^000/.  per 
annum  is  the  loss  in  the  metropolis  alone,  by  want  of  cpn* 
solidation  and  supervision,  exclusive  of  a  large  amount  of 
interest  on  the  capital  uselessly  employed  in  competition?-—— 
That  is  very  likely. 

You  have  stated  that,  on  the  system  of  constant  supply 
at  high  pressure,  smaller  instead  of  larger  mains  would  suffice. 
It  has  been  stated  that  at  one  town,  where  a  high  pressure 
was  put  on  old  mains  and  distributary  pipes  constructed  for  a 
low  pressure,  the  pipes  which  burst  were  veiy  fewi  and  the 
inconvenience  (which  it  was  anticipated  would  be  very  great) 
was  inconsiderable.  Does  your  practical  experience  enable 
you  to  express  a  confident  opinion  that  the  mains  and  ordinary 
distributary  pipes  for  the  system  of  periodical  supply  would 
not  be  re(]^uired  to  be  extensively  superseded,  and  others  of 
greater  thickness  substituted  for  the  application  of  a  system 
of  constant  supply,  under  a  system  of  moderate  high  pressure, 

such  as  that  contemplated? Yes;  the  amount  of  pressure 

does  not  practically  enter  into  the  determination  of  the  thick- 
ness of  tne  metal  of  main  pipes.  Any  thickness  at  which 
mains  can  in  the  regular  course  of  fouDdry  business  be  cast 
will  afibrd  many  times  the  strength  requisite  to  retain  water 
under  a  pressure  of  150  feet.  In  fact,  pipes  are  proportioned 
according  to  the  difficulty  of  running  tne  metal  and  adjusting 
the  core;  and,  in  practice,  it  is  customaiy  to  prescribe  a  thick- 


J^omiul(BfoT  cdkutating  the  size  of  Pipes,  45 

ness  of,  at  most,  one-fifth  the  square  root  of  the  diameter   ''^  "IJ^' 
(•ISi^  rf),  a  proportion  which  has  no  reference  whatever  to 
the  strain  arising  from  the  pressure.     Pipes  are  now  cast 
lighter  than  formerly,  althou&^h  the  jjressure  under  which 
water  was  usually  transmitted  has  been  increased. 

Be  so  good  as  to  explain  the  method  by  which  you  ascertain 
the  dimensions  of  pipes  for  a  constant  supply  to  the  attic 

stories  ? ^Assuming  the  case  of  a  street  of  houses  600  yards 

long,  I  proceed  thus : — I  first  ascertain,  perhaps,  by  the  parish 
books,  the  numbers  and  rentals  of  the  houses;  I  then  esti- 
mate the  consumption  of  water  in  each  house  in  gallons  at 
12|.  v^rent  in  pounds,  which  I  find  by  experience  to  aflEbrd  a 
result  as  accurate  as  the  nature  of  the  inquiry  will  permit. 

This  gives  for  houses  of  6/.  rent    40  gallons  per  diem. 

,,  10/.  rent    56  ,, 

,,  20/.  rent    88  ,, 

50/.  rent  163 

,,         100/.  rent  260 

200/.  rent  410 

600/.  rent  756 

To  obtain  a  proper  practical  taper,  I  divide  the  length  of 
the  pipe  into  portions  of  about  200  yards,  and  assign  to  each 
the  quantity  of  water  to  be  conveyed ;  thus 

Final  200  yards    .   ' 13,000  gallons  per  diem. 

Middle  200  yards  1 1,000  +  13,000  =  24,000 
First  200  yards      8,000  -h  24,000  =  32,000 

I  next  consider  that  nearly  the  whole  of  the  water  will  be  con- 
sumed in  the  four  or  five  hours  elapsing  between  breakfast 
and  dinner :  to  err  on  the  safe  side^  I  assume  the  delivery  to 
take  place  in  four  hours,  and  that  the  whole  of  the  water 
taken  off  from  each  length  has  to  be  passed  to  the  end  of  that 
length.  It  will  sometimes  happen  that  the  reservoir  from 
which  the  supply  is  obtained  is  nearly  on  the  level  of  the  attic 
stories,  and  that  in  consequence  perhaps  not  more  than  four 
feet  of  head  can  be  allowed  on  each  length  of  200  yards  to 
produce  the  velocity  and  overcome  the  friction  :  allowing  this 
quantity  in  the  case  assumed,  I  shall  be  enabled  to  apply  the 
formula, 

which  I  have  found  to  apply  with  great  exactness:  in  this 
formula  {q)  represents  the  number  of  gallons  to  be  delivered 
per  hour,  (/)  the  length  of  the  pipe  in  yards,  (A)  the  head  in 
feet,  and  {d)  the  diameter  of  the  pipe  in  inches. 
We  now  obtain  the  following  diameters : — 


46        Savir^  m  the  Waste  ^  Water  hji  Omifaitf  aepply. 

M^jweib  First  200  yardi  .  5iVmcke8; 

Second  ditto*      •  4VV  inches » 
l?liird ditto    •     •  S^V inches; 

to  which,  adding  half  an  inch  for  pMsible  cQiitrtfctioii  by  eoilro^ 
sion,  the  practical  diailieteri  becdme  6ix  inches^  fire  inches  aod 
four  inches  for  a  stre^t^  prodttdng  iti  Lmidon  a  waler  rslttal 
of  at  least  300f. 

What  would  be  the  saving  in  the  stse  of  the  pipte  conseqtieBt 
on  the  system  of  constant  supply  as  dompared  with  the  inter- 

mitt^t  system? The  diaitieters  of  the  iterrke-pipes  and 

sub-mains  are  diminiriied  about  one-thirdy  and  the  weights  of 
tlie  pipes  about  one-half. 

Tlie  saving  in  the  size  of  the  service-pipes,  the  mains,  and 
so  forth,  would  compensate  for  the  cost  of  throwing  up  by 
engines  an  additional  quantity  of  water  to  mefet  the  teppfehended 
waste  and  additional  consumptitm,  and  keeping  it  constantly 

on  ? ^Yes  5  and  the  maiiagement  is  mach  more  easyi  and  the 

number  of  men  necessary  to  superintend  the  distribution  of  the 
water  becomes  much  fewer, — 5n  fact,  it  demands  very  little 
attention  indeed,  where  the  water  is  constantly  running  inrough 
the  pipes ;  but  where  the  water  is  given  at  intervals,  many 
persons  are  put  to  j^reat  inconvenience ;  then  they  are  com* 
plaining,  ana  must  be  attended  to ;  and  the  ball-cocks  when 
they  go  down  will  stick  very  frequently,  and  liiere  is,  conse- 
quently, a  great  waste  of  Water,  so  that  a  great  qiiantHy  of 
water  is  not  well  applied.  •  The  waste  is  very  g^eat  on  the  ih- 
termittent  supply,  much  more,  I  am  satisfied,  Uiail  iliost  ^ttgi- 
neers  are  aware  of.  We  have  found,  in  many  'instances,  <*lie^e 
our  supply  has  been  turned  off  a  particular  street  for  a  short 
time,  tne  ball-cock  of  a  cistern  has  gone  down,  and  the  water 
run  to  waste  after  being  again  tumea  on.  That  happens  in  all 
towns  where  the  supply  is  intermittent ;  and  I  believe  the  waste 
frcmi  this  and  some  other  causes  is  much  greater  than  that 
which  occurs  in  a  constailt  supply. 

In  stating  generally  your  view  that  the  ^supply  of  a  town 
by  the  medium  of  a  constant  supply  and  high  pressure  is  quite 
as  cheap  .or  cheaper  than  uilder  thd  other  system  of  an  inter- 
mittent supply,  do  you  take  into  consideration  that,  in  the  one 
case  of  constant  supply  and  high  pressure,  there  would  be 
greater  advantage  to  the  people  and  a  greatersiipply  of  water? 

1  did  not  take  that  into  consideration  in  the  first  instance ; 

but  I  think  the  saving  in  the  number  of  officers  and  in  other 
respects  would  more  than  compensate  for  the  cost  of  pumping 
that  quantity  of  water ;  for  the  mere  cost  of  raishig  tn^  water 
is  but  a  trilling  porticn  of  the  expenses  ctf  a  Water  Gompainr : 
ft  great  atiany  expei»9es  are  parnaneiit  standing  expenses ;  the 
greater  proportkm  are  in  a  gnrat  deffee  indepeiMk&t  tif  the 
quantity  of  water  liftvoL 
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You  ikink  that,  for  4s.  4d.  a  house,  jou  can  give  the  con-   ^*"gj^* 
stant  supply  of  water  which  is  required  for  the  use  of  a  cot« 
taker's  family? ^We  do  that. 

1)0  you  think  you  can  giye  it  at  4s.  4d.  eotistantly,  when  under 
one  plan  it  would  cost  the  Company  that  to  do  it  only  periodi- 
cally ? Certainly ;  We  have  tried  the  experiment  for  a  month, 

ana  we  found  that,  altnough  there  was  an  economy  to  a  certain 
extent,  inso&r  as  the  supply  of  water  went,  the  cost  of  attend- 
«noe,  irrespective  of  the  mconvenience  to  the  people  supplied, 
was  far  more  than  would  compensate  for  that  trilling  aavan« 
tasre. 

You  say  that  tlie  arrangement,  generally  speaking,  in  Not* 
tingham  between  the  landlords  and  tenants,  is  that  tney  should 
pay  Id.  a- week, — is  that  the  amount  of  the  Water  Company's    • 
charge  to  the  landlord^  or  do  the  landlords  make  any  profit 

out  of  that  ? 1  think  X  had  better  explain  that  the  Water 

Company  obtains  from  the  landlord  an  account  of  the  rent  of 
each  house,  and  takes  is.  in  the  pound  of  the  rent,  and  allows 
the  landlord  a  discount  of  25  per  cent,  (which  reduces  it  to 
9d.  in  the  pound  on  the  rent)  to  cover  any  iiicidental  losses  he 
may  sustain.  Supposing  a  house  were  let  at  6/.  a^yeatj  or 
23.  4d.  a- week,  the  Cotnpany^s  first  charge  would  beS^.a-year; 
but  then  the  landlord  would  receive  back  again  an  allowance 
of  Is.  6d.,  which  would  reduce  the  charge  to  4^.  &d*,  and,  prac- 
tically^ the  landlord  would  increase  his  rent  Id.  per  week ;  so 
that«  probably,  by  that  arrangement  he  might  los^  by  each 
tenant  2d.  in  tne  year.  ;        4       .      . 

What  is  the  expense  of  carrying  tne  pipe  into  each  house  on 

the  average  ? -If  the  house  abutted  on  tne  stteet,  the  tenant  s 

cost  woula  probably  not  be  above  4s>  or  5r. 

In  the  case  of  taking  it  up  a  court  it  may  amount  to  more  f 
■  Yes ;  in  some  cases  probably  to  50^.  or  3/. :  there  It  would 
give  water  to  10  or  12  houses  probably.^ 

Dividing  that,  according  to  your  practical  knowledge^^  to  what 
does  it  generally  amount  per  house  f— — ^Not  more  than  4».  or 
&s.  in  either  case. 

Then  there  is  an  addition  to  the  charge  paid  annually,  also  a 
chai^  of  5#.  to  take  it  in ;  is  that  clone  in  any  cases  by  the 

Company  ? ifo,  it  is  not ;  and  one  of  the  principal  reasons 

IS  this :  m  a  town  where  there  are  already  two  Uompanies,  both 
having  their  pipes  extending  over  the  same  distance,  and  both 
being  in  competition,  it  is  <m  course  a  matter  of  some  import* 
aiice  not  to  disoblige  the  plumbers;  therefore  the  Company 
say, ''  We  witi  lay  all  the  pipes  which  are  our  ttoperty  our- 
selves, but  we  wiU  not  interfere  with  theplumbers;*'  indeed, 
such  interference  would  make  a  material  difference  to  the  credit 
of  an  unprotected  Water  Company. 

Taking  a  town,  would  it  not  be  a  conveiuent  and  chfeap 
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^"'bw.*^*^'  arrangement  for  the  Company  to  have  their  own  workmen  to 
lay  down  the  tenants'  communication  pipes?—- — ^Probably 
there  wotild  be  a  great  saving  of  expense.  The  Gas  Com- 
panies— the  Liverpool  Gas  Company^  for  instance — ^prescribe 
that  their  own  woricmen  shall  lay  the  pipes,  and  they  do  that 
not  only  to  prevent  frauds  by  the  tenant^  out  to  secure  them- 
selves against  escapes  of  gas. 

Would  it  not  be  an  advantage  that  the  Company  should  be 
able  to  do  the  whole^  and  spread  it  over  several  years  instead  of 
having  it  paid  in  one  sum^  which  prevents  its  being  done  in 

some  instances  ? It  would  be  agreat  advantage^  but  in  the 

present  state  of  the  law  that  coula  not  be  practically  effected, 
and  it  would  be  impossible  to  carry  it  out  in  towns  where,  as 
in  Nottingham,  there  is  the  general  disadvantage  of  competi- 
tion^ because  the  owner  of  the  property  or  the  tenant  could 
move  his  pipe  to  the  other  Company  immediately,  and  we 
should  lose  tne  advantage  of  the  annual  charge. 

Supposing  you  were  beginning  to  supply  a  town  where 
there  was  no  supply  alread^,  would  not  such  an  arrangement 

be  a  good  one  for  both  parties  ? ^Undoubtedly,  if  the  interest 

of  the  Companies  could  be  secured  by  having  some  central 
supervision  ov6r  them ;  but  they  would  be  quite  at  the  mercy 
of  the  inhabitants  unless  that  were  the  case.  Other  Com- 
panies might  beUntroduced,  and^they  might  then  lose  ^eir 
whole  expenditure. 

This  Company  with  which  you  are  connected  supplies  very 
efficiently  and  at  a  very  low  rate  of  remuneration ;  what  divi- 
dend does  it  pay  ? It  pays  six  per  cent,  on  the  amount  of 

the  shares  raised  by  Act  of  Parliament.  For  a  period  of  four 
or  five  years  it  received  no  dividend  at  aU,  but  applied  the 
profits  then  made  to  the  extension  of  the  works,  and  there- 
fore  the  dividend  it  receives  may  be  considered  as  applied  to 
the  whole  outlay,  consequently  it  would  be  fair  to  consider  the 
six  per  cent,  taken  on  the  partial  outlay  as  equivalent  to  about 
five  per  cent,  on  the  total  outlay. 

Under  'the  existing  circumstances  at  the  prices  charged  and 
the  benefit  conferred,  do  the  Company  divide  actually  five  per 

cent,  upon  the  outlay  ? ^Yes,  and  the  50/.  shares  of  the 

Company  sell  at  from  701,  to  731  each,  and  have  done  so  for 
some  years.  The  dividends  of  the  Company  are  3/,  on  each 
50/.  share,  and  that  is  considered  in  the  transfer  of  shares  to 
represent  a  value  of  70/. 

In  the  application  of  the  constant  pressure  system  to  the 
better  classes  of  houses,  would  you  thmk  it  desirable  at  once 
to  make  such  a  change  in  the  present  system  as  to  do  away 

with  it  entirely  ? ^Yes,  I  think  so ;  I  see  no  difficulty  in  the 

way;  there  might  at  first  be  some  additional  waste,  because 
the  lead  communication-pipes  are  now  in  some  cases  very 
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imperfect,  and  there  is  not  due  attention  paid  to  them,  because  ^*  ^SS^^* 
the  Water  Companies  know  that  the  waste  is  not  so  great 
when  the  water  is  only  on  a  very  short  period  as  it  would  be 
if  kept  on  constantly;  but  it  would  very  soon  find  its  own 
remedy.  We  pay  great  attention  to  this ;  the  attention  paid 
is  not  expensive,  and  the  consequence  is,  that  we  are  able  to 
keep  the  water  on  constantly,  without  great  loss  to  the  Com« 
pany,  and  with  material  benefit  to  the  town  at  large. 

Apprehensions  have  been  expressed  that  under  a  system  of 
constant  supply  there  would  be  required  to  be  a  system  of  con- 
stant visitation  of  the  premises,  and  a  system  of  constant 
inspection  by  the  officers  of  the  Company,  to  which  the  inha- 
bitants would  not  readily  submit.  Now  as  to  the  fact  under 
the  system  of  constant  supply^  is  any  increased  visitation  or 

inspection  of  the  premises  found  to  be  requisite"? There  is 

much  less  necessity  for  visitation  when  the  system  of  constant 
supply  prevails  than  in  cases  where  the  supply  is  intermittent, 
and  there  is  less  risk  of  the  water  being  suffered  to  run  to 
waste  through  negligence.  At  Nottingham  there  have  been 
very  few  inspections,  and  those  chiefly  in  consequence  of  the 
rivalry  between  the  Companies,  which  has  been  productive  of 
much  confusion  of  pipes  and  uncertainty  as  to  the  source  of  the 
supply. 

Do  you  conceive  that  the  high  j)ressure  could  be  engrafted 
on  the  present  inrstem  in  London  without  a  very  material  diffi* 

culty  in  point  of  expense  ? 1  think  it  might,  particularly  if 

the  supply  were  constant.  I  think  there  would  be  no  difficulty 
in  the  arrangement,  but  there  would  be  some  expense  for  large 
vertical  pipes  or  towers  into  which  to  puiAp,  or  reservoirs  at 
some  elevated  points,  those  of  course  would  be  almost  neces- 
sary, one  or  the  other ;  but  that  is  a  question  of  expense  entirely, 
and  not  of  practicability. 

Would  it  involve  an  alteration  of  the  mains  ? ^That  would 

depend  upon  whether  the  water  could  be  conveyed  into  upper 
reservoirs  or  would  be  pumped  into  stand-pipes,  or  be  raised 
under  the  pressure  of  an  escape- valve ;  but  this  last  mode  is 
very  undesirable.  If  pumped  mto  stand-pipes,  there  would  be 
little  alteration  of  the  mams ;  but  if  pumped  into  reservoirs, 
there  must  be  considerable  alteration. 

That  is  the  case  at  Nottingham? Yes,  and  also  at  New- 

castle-on-Tyne. 

They  pump  it  there  into  a  reservoir  before  it  comes  into  the 

main,  do  they  not? ^No;  the  branches  which  supply  the 

town  are  taken  off  the  main  pipe.  I  think  there  are  three. 
There  is  no  returning  branch  immediately  out  of  the  reservoir ; 
the  main  pipe  itself  is  the  returning  pipe. 

From  your  experience  and  iudgment,  supposing  you  were 
going  to  undertake  the  supply  of  a  town  afresh,  should  you 
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recommend  the  high  pre«8ure  as  the  cheapest;  on  tha  whdo,  to 

the  inhabitants,  to  give  them  an  adequate  (Upply? ^Much 

cheaper  to  the  inhabitants,  and  very  little  addilionftl  expenae 
to  the  Company.  I  am  not  quite  oleaf,  indeed,  that  it  would 
be  any  additional  expense  to  the  Company ;  for  though  it  migh^ 
in  some  instances,  necessitate  a  greater  annual  outlay,  it  would 
effect  some  saving  in  the  investment,  as  the  pipes  would  ne- 
cessarily be  laid  of  a  somewhat  smaller  him  than  would  be 
required  for  the  purpose  of  giving  an  intermittent  supply. 

Taking  into  consideration  that  you  tnust  calculate,  in  any 
Company,  the  profit  to  be  made — and  takinginto  consideration 
all  circumstances— should  you  recommend  the  high  pressure 
as  that  which  would  give  a  supply  at  a  cheap  rate,  and  afford 
at  the  same  time  a  reasonable  profit  to  the  proprietor*  ? — Yes  j 
and  I  consider  that  as  the  ordinary  mode  in  which  the  Cchu- 
panies  should  effect  their  supply.  At  Nottingham  we  never 
•peak  of  high  pressure. 

If  a  city  were  situate  near  a  very  high  elevation,  on  which  it 
wonldbeconvenienttoplace  the  reservoir,  aay  300  feet,  ?i^'ig 
a  greater  pressure  for  the  tenants'  communication  pipes  in  the 
lower  districts  than  is  requisite  for  the  various  purx«»ea  of 
constant  anpply,  at  high  preMUre,  have  you  any  plan  of  meeting 

Bocb  cases,  or  modifying  such  pressure? In  such  casq   1 

should  endeavour  to  bring  the  leading  main  from  the  higher 
part  of  the  city  to  the  lower,  lay  off  the  sub-rattins  and  services 
Dy  lines  of  equal  altitude,  and  reduce  the  pressure  at  proper 
decrements  of  height  by  a  baded  valve,  as  shown  liy  the 
sketch. 


Under  the  system  of  constsot  supply  at  high  pressure  hare 
VtM),  on  Uie  occurrence  of  severe  frosts,  experienced  any  pecu- 
liar incooveniencea ;  and  have  the  tenants  experienced  such 

ioconvenleooef The  present  arrangements  of  the  stand- 

fipes  MO  Very  imperfect)  there  is  rauoE  uaneceMary  exposure 
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of  them,  which,  under  the  circumstances  of  rivalry  and  com-   t:  uiWkiier, 
petition,  cannot  be  obviated.     These  pipes,  therefore,  some-         ^ 
times  sostain  injury  from  the  frost.    The  expeiise  of  repair 
IB,  however,  incJonsiderable.    The  pipes  laid  in  eWth  or  withiD 
the  houses  rarelj  receive  any  injury. 

What  do  yon  deem  the  practicable  arrangements  by  which 
they  might  be  better  protected  ?— By  enclosing  them  in  boxes, 
and  surrdnnding  them  with  non-conducting  materially,  su<*h  as 
sawdust,  tan,  charcoal,  felt,  flatmel  rags,  straw,  &c.  Atid  U^ 
obviate  the  effects  of  the  most  severe  frosts  a  stdp-cbck  to  ttirii 
off  the  water,  and  a  discharging-cock  to  empty  the  pipe,  may 
be  nsed.  This  arrangement  is  occasionally  used  for  the  pro- 
tection of  the  feeding-pipes  of  water-closets  where  they  exteiid 
to  considerable  distances  and  are  carried  into  exposed  situa- 
tions. The  better  mode  is  rather  to  protect  the  pipes  by 
snrroundinff  them  with  noti-conducting  substances  of  a  suf- 
ficient thickness  than  by  emptying  them ;  attention  to  which 
IS  occasionally  neglected.  The  tenants  alsp  jjrotect  the  pipes 
by  dllotring  a  smrill  stream  of  water  to  run  from  the  tap. 
This  is  effectnal,  but  occasions  waste.  During  the  most 
serere  frosts  the  supply  is  cut  off  by  congelation  in  only  very 
few  instances. 

It  is  stated  that  gas  at  some  times  gets  into  the  water- 
pipes  laid  cto  the^stem  bf  the  intermittent  stlpply,  is  this 
ever  the  fact? ^Cfccasionally  it  is  so. 

How  does  this  arise  ?- It  occasionally  happens  that  the 

gas-pipes  leak ;  it  occasionally  happens,  also,  that  the  water- 
pipes  leak.  If  the  defects  occur  near  each  other,  and  the 
water  be  turned  off,  k  partial  vacuum  may  be  created  in  the 
water-pipe  by  the  withdrawal  of  the  water,  and  the  gas  be 
drawn  in  through  the  aperture.  Instances  of  this  kind  have 
occurred  in  mdny  places,  and  have  been  productive  of  un- 
pleasant consequences.  Several  times,  to  the  surprise  of  the 
parties,  the  water-taps  have  taken  fire,  and  several  serious 
explosions  in  dwelling-houses  have  been,  undoubtedly,  traced 
to  this  cause. 

It  is  stated  by  the  director  of  a  Water  Company  that  gas 
sometimes  gets  into  the  water-pipes  in  the  metropolis,  and 
taints  the  watery  would  not  such  occurretices  be  prevented  by 
the  system  of  constant  supply  ? Entirely. 

Do  yAi  conceive  that  the  mode  of  clearing  water  on  a  latge 
scale  in  reservoirs,  generally  by  subsidence,  lidmils  of  improve- 
ment by  the  substitution  or  addition  of  any  System  of  filtra- 
tion ?— -Yes ;  it  ik  always  advantageous  to  filter  water  which 
is  not  naturally  bright,  to  clear  it  from  matters  held  in  sua* 
pension.  If  the  extent  and  thickness  of  the  filtering-bed  h^ 
retj  considerable,  prior  subsidence  may  be  altogether  dis- 
pensed with ;  but  if  the  surface  be  limited^  and  the  thickness 
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T.Hg*dey,  gniall  in  respect  to  the  quantity  of  water  to  be  treated,  as  is 
usually  the  case  when  artificial  filters  are  employed,  then  it 
becomes  necessary  to  resort  to  previous  subsidence.  There 
are  particles  so  fine  and  minute  as  to  be  incapable  of  bein^ 
deposited  by  the  force  of  gravity,  thoueh  they  may  be  de- 
tained by  filters,  if  the  operation  be  slowly  and  cautiously 
conducted.  At  Nottingham,  the  construction  of  the  filter  is 
this:  the  reservoir  which  lies  on  the  banks  of  the  Trent, 
about  a  mile  from  the  town,  is  excavated  in  a  natural  stratum 
of  clean  sand  and  gravel,  through  which  the  water  slowly  per- 
colates to  a  distance  of  150  feet  from  the  river.  The  adven- 
titious solid  matter  is  gently  deposited  on  the  bed  of  the 
river,  from  which  it  is  washed  away  by  the  action  of  the 
stream.  Sometimes  the  water  comes  down  the  river  exceed* 
ingly  thick,  and  discoloured  by  peat  and  other  vegetable 
matters ;  it  is  sometimes  of  the  colour  of  tea :  nevertheless 
filtration  through  the  bed  of  150  feet  renders  the  water  per- 
fectly pellucid.  When  the  bottom  of  the  reservoir  has  been 
bright  from  a  recent  sweeping,  I  have  seen  a  pin  at  the  depth 
of  eight  or  nine  feet.  Ihe  reservoir  being  exposed  to  the 
action  of  the  sun  produces  vegetation  of  the  conferva  genus, 
which  is  removed  at  short  intervals  of  about  three  weeks  each 
in  summer  and  of  about  six  weeks  in  winter,  by  pumping  out 
the  water  and  the  use  of  the  broom.  To  prevent  the  small 
communication-pipes  from  being  choked  by  the  accidental 
introduction  of  leaves  and  other  extraneous  substances,  the 
water  is  drawn  through  large  sieves  of  fine  strainer  cloth. 
In  addition  to  the  reservoir  there  is  a  filter-tunnel  passing 
through  a  similar  stratum  for  a  considerable  distance  up  the 
adioininfi^  lands.  This  tunnel  is  four  feet  in  diameter,  and 
half-brick  thick,  and  being  laid  without  mortar  or  cement, 
cost  only  10«.  a-foot,  including  excavation  to  a  depth  of  12 
feet. 

What  are  the  relative  advantages  of  the  tunnel  and  the 

reservoir  ? The  office  of  the  reservoir,  in  addition  to  the 

filtration  through  the  bank,  is  to  receive  and  accumulate  the 
water  during  the  time  the  engine  is  not  at  work.  The  tunnel 
is  formed  simply  for  the  purpose  of  filtration.  The  tunnel  has 
the  advantage  of  not  exposmg  the  water  to  the  action  of  the 
sun. 

How  is  the  water  transmitted  to  the  upper  reservoir? It 

is  forced  by  an  engine  along  a  main-pipe,  which  passes  through 
the  middle  of  the  town  and  supplies  all  the  inferior  pipes  in 
its  course.  The  upper  reservoir,  placed  at  the  extremity  of 
this  pipe,  receives  the  excess  of  water  pumped  by  the  engine, 
and  returns  it  down  the  same  pipe  so  soon  as  the  engine  ceases 
to  act,  and  hence  a  constant  supply  is  maintained  without  diffi 
culty,  trouble,  or  expense. 
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Is  it  not  a  general  practice  to  pump  directly  from  the  river  ?    t.  H«wi»iey, 
— ^Yes;   but  there  are  some  variations  from  this  practice.         ^' 


At  some  works  the  water  is  allowed  to  deposit  the  grosser 
matters  by  subsidence  either  prior  to  or  aflter  being  pumped. 
At  otbers,  as  for  instance  at  Chelsea  and  Newcastle-upon-Tyne, 
artificial  filtration  is  resorted  to;  but  in  these  cases  the  filter- 
bed  is  thin,  its  extent  limited,  and  the  percolation  therefore  rapid. 

Where  a  river  passes  through  clay  it  is  presumed  that  an 
artificial  filtration  must  be  used? ^les. 

Do  you  believe  that  your  mode  of  filtration  might  be  made 
available  in  many  instances,  and  for  future  purposes,  with  ad- 
vantage to  the  public? — Undoubtedly ;  there  are  many  rivers 
with  natural  beds  of  sand  and  gravel  in  their  vicinity. 

The  case  you  have  provided  for  at  Nottingham,  for  the  fil- 
tration of  the  supplies  of  a  town,  appears  to  be  the  case  where 
there  is,  in  communication  with  the  river,  a  permeable  stratum 
convenient  for  the  operation.  Have  you  been  called  upon  to 
advise  on  the  formation  of  an  artificial  filter  on  the  banks  of  a 

river  where  there  is  only  clay  or  impermeable  strata  ? ^Yes, 

I  was  called  upon  by  the  Old  Water-works  Company  at  New- 
castle-upon-Tyne, to  desira  an  entirely  new  set  of  works  for 
them.  The  biEink  of  the  nver  upon  which  the  works  were  pro- 
posed to  be  placed  is  a  stratum  of  clay  of  considerable  thickness, 
and  the  water  is  at  times  brackish. 

Will  you  favour  the  Commission  with  the  plan  which  you 

have  prepared  for  that  purpose  ? ^The  plan  proposed,  was 

in  general  terms  as  follows.  A  capacious  reservoir  (A)  was 
to  be  formed  in  the  clay  below  the  level  of  low  water ;  into 
this  reservoir  the  water  was  to  be  rapidly  admitted  from  the 
river,  probably  in  1 5  or  20  minutes,  at  that  period  of  the  tide 
in  which  it  was  in  its  best  and  purest  state.  This  would  com- 
monly be  a  little  before  or  a  little  after  the  time  of  low  water. 
From  this  reservoir,  after  depositing  the  heavier  particles,  the 
water  was  to  be  raised  by  a  steam  engine  (F),  alternately  into 
one  of  two  subsiding  tanks  (B  C),  in  which  tank  finer  particles 
of  matter  held  in  suspension  would  be  gradually  deposited. 
From  this  subsiding  tank  the  water  would  gradually  flow 
upon  one  of  two  filter  beds  (D  E),  after  passing  through  the 
materials  of  which  it  would  be  elevated  into  a  reservoir  at  the 
head  of  the  town,  by  means  of  the  same  steam-engine  by  which 
it  was  raised  into  the  subsiding  tank,  and  by  the  same  stroke 
by  which  other  water  was  being  raised  into  the  other  sub- 
siding tank.  The  subsiding  tanks  and  the  filter  beds  were  to 
be  constructed  in  duplicate,  that  one  pair  might  alternately 
be  cleaned,  whilst  the  other  pair  were  in  active  operation. 
The  reservoir  (A)  to  receive  the  water  and  deposit  grosser 
particles  admitted  of  being  cleaned  by  the  pump  of  the 
engine,  and  did  not  require  to  be  formed  in  duplicate. 
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Were  there  any  other  arrangements  peculiar  to  any  part  of 

this  apparatus? 'Yes,  the  upper  reservoir  to  this  proposed 

construction  of  water  work,  was  to  be  formed  thus: — Below 
the  bottom,  a  dry  brick  tunnel  was  to  be  formed,  ifurroi^qded 
by  strata  of  gravel  and  8an4  through  which  the  water  would 
percolate  in  its  passage  to  the  main  pipe  from  which  tl^e  town 
was  to  be  supplied.  By  this  means  the  water  would  become 
entirely  freed  from  insects,  plants,  which  are  generated  in  all 
open  reservoirs,  leaves,  and  other  extraneous  matters.  Some 
of  the  confervse  grow  with  extraordinary  rapidity.  I  have 
kpown  a  growth  of  many  feet  to  occur  in  a  single  day ;  plants 
of  this  character  are  also  liable  to  very  rapid  decomposition, 
and  therefore  should  be  very  speedily  removed. 
:   But  if  the  first  filters  act  properly,  why  is  it  that  a  further 

process  should  be  needful  ? The  rays  of  light  penetrate  so 

easily,  even  through  a  considerable  depth  of  well-fiUered  water, 
that  under  their  agency  plants  of  the  kind  mentioned  are 
produced  at  the  bottom  with  much  greater  rapidity  than  when 
t)ie  water  is  less  transparent.  It,  therefore,  becomes  proper  to 
ma^e  some  additional  provision  by  which  these  subsequent 
productions  may  be  detained,  as  well  as  any  insects  which  may 
be  generated  or  find  their  way  into  the  water.  The  production 
of  vegetable  matter  is  almost  invariably  accompanied  or  im- 
mcdiatelv  succeeded  by  the  appearance  of  animalcules. 

Would  it  not  be  a  more  advantageous  construction  to  have 
the  reservoirs  so  made  as  to  exclude  the  rj^ys  of  the  sun? 
^To  a  certain  extent  it  n^ig^t,  tut  the  expepsp  of  effecting 
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that  object  vould  frequently  be  enormoufi^  and  in  gep^ral    '^•*'g?^*y» 
quite  disproportionate  to  any  advantage  s^ned. 

How  was  it  that  the  plan  you  proposed  was  not  carried  into 
execution? — ^When  it  was  aoout  to  pe  carried  into  execution* 
the  two  companies  entered  into  an  arrangement  under  which 
the  then  now  company  became  the  purchaser  of  the  existing 
works  and  interests  of  the  old  company. 

The  whole  works  then  became  the  works  of  the  new  com- 
Dany^  and  they  had  the  uncontrolled  right  or  supply?—^ 
Yes,  they  had. 

What  would  have  been  the  expense  of  executing  the  pro* 

posed  work  of  filtration? llie  estimate  for  the  completion 

of  these  works,  including  the  lacge  main^i  to  communicate 
bet^p^en  the  lower  and  upper  reservoirs^  was  17>000/.  or 
18,000/. 

What  was  the  capability  of  this  work  ? — r~On  the  system 
of  constant  supply,  it  would  have  been  adequate  for  a  popu-> 
lation  of  40,000  or  50,000  people. 

That  i*  to  say  about  10,000  houses?— — Yes, 

How  much  of  this  expenditure  would  have  been  for  X\\^ 

works  of  reservoirs  of  suDsi^ence  and  filtration?^ Not  so 

much  as  one-half- 

Thep  that  would  be  nearly  H.  per  house  expenditure  for 
filtration  ?— I^ess  than  1/.  per  house ;  in  general,  not  exceeding 
12^.  or  15^. 

This  would  be  fer  the  fixed  capital  employed  in  construction* 
What  would  be  the  extra  expense  of  the  management  to  effect 

the  filtration  process?-^ In  geuerali  about  oue-tbird  of  it 

penny  per  1000  gallons,  subject  of  course  to  loqal  yariatioua 
according  to  the  difficulty  and  expense  of  procuring  sand,  and 
in  proportion  to  the  extent  with  wl^ich  the  water  might  happen 
to  be  charged  with  sedimentary  matter.  In  one  work  the  ex- 
pense of  the  filtration  amounts  to  oue  halfpenny  per  10(X]| 
gallons;  in  another  to  oue-third  of  a  pennv;  and  in  a  lbir^« 
uie  Southwark  Water  Company,  to  one-sixta  of  a  pepny  per 
1000  ^lons,  whith,  for  the  supply  to  a  labourer's  tepemeut, 
assuogimg  it  to  be  40  gallons  per  diem,  would  amount  tQ  abov^i 
4^d,  per  annumj  or  onc-thira  of  a  farthing  per  week. 

That  is  to  say,  at  5  per  cent,  interest  on  the  fixed  capital 
making  altogether  8<2.  or  9^.  interest,  and  4iyL  management, 
little  Qiore  than  Is.  per  annum>  or  less  than  one  farthing 
weekly  extra,  for  ensuring  the  purity,  by  filtratiouj  of  a  supply 
of  40  gallons  per  diem,  for  beverage,  for  cu^iuary  purposes, 
for  waging,  for  baths,  where  there  arei  Qonveniences»  and  for 
all  other  purposes? — — ^Yes. 

You  have  stated,  in  respect  to  what  xnay  be  termed  tlie 
natural  filtratiou>  or  percolation  through  a  natural  stratum, 
such  as  the  one  in  use  at  Nottingham}  th^  the  dq^uess 
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T.  Hftwuter.  prodnced  in  the  water  is  such,  that  when  the  bottdm  of  tiie 
^'  filter  is  swept  and  dean,  yon  have  seen  a  pin  lying  npon  it,' 
through  a  depd^  of  some  8  or  9  feet;  can  you  state  what 
degree  of  clearness  is  of  practicable  attainment  by  the  artificial 
filters  such  as  you  have  last  described?— —In  artificial  filters 
constructed  for  the  use  of  print  and  other  works  in  Lancashire, 
the  common  water  is  rendered  as  pellucid  as  spring  water. 
But  it  must  be  understood  that  artificial  filters  constructed  in 
the  usual  mode^  namely^  of  sand  and  gravel,  will  not  exert  any 
chemical  action  on  the  water^  nor  remove  any  substance  with 
which  the  water  is  chemically  combined:  whereas  natural  filters 
frequently  contain  aluminous  and  other  matters  which  exercise 
a  wemical  decolorizing  influence ;  but  an  artificial  filter  will 
effect  the  complete  removal  of  sand,  day,  vegetable  and  animal 
matter,  fish  and  insects ;  the  most  turbid  river  waters  may 
thus  be,  by  filtration,  rendered  perfectly  transparent  and 
potable. 

Woidd  not  filtration  be  requisite  for  nearly  all  large  sup^ 

plies  of  water  to  towns? ^Yes,  for  all  river  waters;  Sat  all 

nill-side  winters  received  into  catch-water  reservoirs;  for  aU 
waters,  in  fact,  except  spring  and  well  waters. 

What  would  be  the  separate  expense  of  a  private  filter,  or  of . 
a  separate  filter  fi)r  each  house  of  such  a  town,  or  the  com* 
parative  aggregate  expense  of  complete  private  filters  fi)r  the 
whide  town  ?— - — ^The  private  filter  would  oast  much  more  than 
a  shilling  per  annum.  It  would  be  difficult  to  estimate  the 
expense  of  10,000  different  cares,  cleansings,  and  renewals;  but 
there  can  be  no  doubt  that  they  would,  if  they  were  practicable, 
be  vastly  more  expensive  and  less  perfect  than  any  pubUc  system 
of  filtration. 

Are  you  not  enabled,  on  the  large  scale,  with  well-managed 
pnblic  reservoirs,  to  observe  smaU  changes  which  would  not 
be  observed,  or  which,  if  observed,  would  be  likely  to  be  neg* 
lected  on  the  small  scale?— « — ^Yes;  having  our  attention  con- 
stantly directed  to  the  state  of  the  water,  and  acquiring  in 
oonseauence  discrimination,  and  always  observing  the  water  in 
large  Dulk,  we  are  enabled  to  perceive  and  antidpate  minute 
chauTCs,  of  which  the  users  of  private  receptacles  would  be 
wholly  unobservant ;  for  instance,  if  we  observe  the  growth  of 
certain  small  aquatic  plants,  or— more  especially  if  we  remaric 
ascending  to  the  surface  of  the  water  small  bubbles  produced 
by  the  gases  resulting  from  the  decomposition  of  organic  matter, 
we  know  that  a  habitat  is  being  formed  for  insects,  and  that  if 
this  process  be  not  arrested,  insects  will  soon  make  their  ap- 
pearance in  considerable  numbers;  we  therefore  infer  from 
these  early  indications  that  the  time  has  arrived  at  which  it 
becomes  prudent  to  antidpate  the  coming  depuration  of  the 
water  by  cleansing  out  the  reservoir. 
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Doms  not  the  principle  implied  in  your  last  answer^  namely;   t.  Hgk.iey. 
the  saperiority  of  attention,  by  properly  qualified  pubUe  officers, 
over  any  |irivate  superintendence,  apply  as  well  to  the  filtration 

aa  to  tbe  storage  of  water  ? It  does,  and  with  this  additional 

adranlage,  that  the  extraneous  matters  detained  by  filtration, 
some  of  which,  as,  for  instance,  animal  and  other  organic  remains^ 
are  of  a  very  objectionable  nature,  would  be  very  frequently 
removed  in  a  public  establishment,  but  would  accumulate  for 
mcnths  or  years  in  a  private  filter. 

With  what  degree  of  rapidity  may  filtration  on  the  large 

scale  be  advantageously  conducted/- ^This    will   in   some 

measure  depend  on  the  thickness  and  quality  of  the  filtering 
stratum.  In  Mueral  I  conceive  that  not  more  than  one-half 
pint  ef  wiiter  snould  be  passed  through  a  superficial  foot  of  fine 
sand  in  a  nnnute,  and  that  the  upper  stratum  of  the  sand 
should  never  be  reduced  by  the  process  of  cleansing  below  two 
feet  in  thickness,  the  first  thickness  being  about  four  feet, 
which  will  be  diminished  by  an  inch  or  less  at  each  successive 
cleanriag. 

How  often  will  the  filter  usually  require  to  be  cleansed? 

That  of  course  will  depend  on  the  degree  and  quality  of  the 
turbidity  of  the  water,  and  on  the  perfection  to  which  the  prior 
probess  of  subsidence  is  carried.  In  general  a  filter  constructed 
in  the  proportions  mentioned,  and  never  exposed  to  a  pressure 
of  more  tnan  four  feet  of  water,  may  require  cleansing  every 
second  or  third  week,  by  the  removal  of  a  coat  about  an  inch 
thick  bma  its  eurface. 

Tbea  you  must  suspend  the  process  of  filtration^  whilst  this 

deansmg  talces  place  h ^Yes,  and  it  is  mainly  on  this  account 

that  I  am  induced  to  recommend  the  construction  of  subsiding 
tanks  and  iher  beds  in  duplicate,  that  the  process  of  cleansing 
may  liecaiefelly  and  not  hurriedly  performed,  and  that  it  may 
not  be  i^ofyroperly  deferred. 

The  one  aaperior  reservoir  may  then  have  such  systematic, 
and  aoBtained  attention  as  it  wereimjpossible  to  find  for  the 
private  filter  ?<-*llndoubtedly ;  the  chief  reservoir  may  have 
sesenee  and  qrstematic  attention,  and  the  advantages  in  point 
of  eeonamy  which  are  mcideiit  to  an  extensive  and  weU- 
condtteted  estliUisfament.  The  private  filter  is  in  practice  only 
used  to  lesider  smell  quantities  of  water  suitable  as  a  beverage ; 
bat  the  filter  on  the  large  scale  purifies  the  water,  as  already 
stated,  for  ealinary  uses,  for  the  laundry,  for  baths,  and  for 
every  other  purpose. 

Then  yoa  r^ret  that  those  works  you  proposed  for  New- 
castle were  not  executed  ? Scarcely  so ;  for  their  execution 

would  have  involved  a  long,  and  acrimonious,  and  expensive 
competiti«m  between  the  two  Companies ;  but  I  conceive  that 
the  present  Company  and  the  town  would  be  greatly  benefited 
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^'  ^^'^^^'  bjr  the  adoption  of  such  portions  of  these  work^  ?»  irould  be 
necessary  for  receiving  the  water  with  rapidity  at  the  mo^t 
suitable  period  of  the  tide,  and  for  extending  and  improving 
their  existing  means  of  subsidence  and  filtration. 

What  womd  be  the  expense  of  effecting  this  purpose  ? 

About  5000/.  or  6000/. 

But  you  have  stated  that  it  would  have  cost  the  old  Company 

17,000/.  or  18,000.  ? Yes,  but  the  new  Company  had  already 

an  engine>  main,  reservoirs,  and  various  other  apparatus,  nearly 
adequate  for  the  supply  of  the  whole  town,  wnioh  they  had 
been  obliged  to  erect  tor  their  own  purposes. 

Then  the  difference  of  expense  may  be  talcen  as  an  example 
of  the  economy  of  one  establishment  over  two^  in  the  o^e  field 

of  operations  ? Undoubtedly  ;    and  the  f^nnual  expeqses 

would  be  proportionately  reduced. 

And  the  non-expenditure  of  the  sum  of  5000/<,  for  so  im- 
portant a  sanatory  purpose  as  the  complete  purification  of  the 
oeverage,  and  water  used  by  50^000  people  may  be  taken  sis 
an  example  of  the  necessity  of  some  disinterested,  supervising, 
or  controlling  authority  to  ensi^re  proper  eoropliance  with  the 
intentions  of  the  Legislature  in  granting  smch  exclusive  privi* 
legesj  and  attention  to  the  wants  of  the  public?— — ^I  con- 
ceive so. 

Where  means  of  natural  filtration  ^re  not  possessed*  do  you 
think,  regarding  the  importance  of  pure  water  for  the  labour- 
ing classes,  and  even  the  importance  of  clean  water  for  steam- 
engines  and  for  washing  the  streets,  that  artificial  filters  should 

\ie  required  to  be  used? Convinced  of  the  great  ey\\  and 

the  uselessness  of  legislating  in  detail  on  these  sul]|)ects>  and 
at  the  same  time  of  the  necessity  for  the.  existence  of  soQ^e 
disinterested  authority  intermediate  between  the  Companies 
and  the  public,  I  think  that  such  a  discretionary  powc^r  ought 
to  be  delegated  to  a  competent  and  responsible  authority, 
having  tt  judicial  position  wd  resp<ftisibiUty,  who  would,  in 
every  instance,  inform  itself  of  the  circumstaiices  of  the  Cpm- 
pany  against  whose  water  complaints  inight  be  made,  and  of 
the  facility  (if  any)  afforded  by  the  adjacent  cQimti^y  for  fur- 
nishing the  requisite  materials  for  the  construction  ana  mainte- 
nance of  a  filter-bed,  and  who  should  prectcribe  what  additional 
rates  should  be  levied  fron^  the  public  in  vespect  of  additional 
expenses  incurred  for  such  public  accommodation. 

What  on  such  arrangements  as  those  you  bayp  described 
would  be  the  extent  of  ground  requisite  lor  ^ter  beds^  and 
for  reservoirs  of  subsiden^  and  storage  of  a  supply  of  water 

for  the  metropolis  ? ^The  filter  reservoirs  would  in  extent 

be  about  equal  to  the  square  of  Lincoln  s  Inn  Fields  or  at 
most  15  acres.  The  magnitude  of  the  subsiding  tanks  would 
entife^y  depend  upon  th^  sti^te  of  the  river  w^r  at  the  spot 
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from  which  the  water  might  be  taken:  at  a  guess,  I  might   T.ifaTrk»i«y. 
say  30  acres.     The  storage  reservoirs  need  not  be  very  exten-        ^' 
sive  in  consequence  of  the  number  of  engines  which  would  be 
brought  to  work  into  them  being  considerable,  and  so  consti- 
tuting a  sort  of  water-insurance  company i     I  presume  15  or  20 
acres,  8  or  10  feet  deep,  would  be  very  ample. 

Will  not  it  be  of  advantage  that  all  such  reservoirs  of  the 
kind  should,  as  far  as  possible,  be  out  of  the  reach  of  any  deposit 
of  the  soot  or  dust  of  a  town,  or  of  the  fall  of  rain  passing 
through  the  sooty  and  polluted  atmosphere  of  the  town  ? — ^ 
Yes,  for  the  water  washes  the  ribbon  of  air  which  passes  over 
the  reservoir.  This  ribbon  will  on  the  average  measure  250 
miles  per  diem.  Moreover,  the  rain  falling  through  the  air  of 
large  towns  acquires  and  carries  down  into  open  reservoirs  a 
considerable  quantity  of  polluting  matter.  1  see  no  reason 
why  the  water  used  m  London  should  not  be  taken  froni  the 
Thames  at  or  above  Windsor,  and  be  stored  on  the  high 
grounds  in  the  neighbourhood  of  Hampstead. 

Would  the  distance  of  the  site  of  the  filtering  and  subsiding 
reservoirs  occasion  such  expense  or  inconvenience  as  to  pre- 
scribe close  limits  ? No,  the  engineering  difficulties  would 

be  very  insignificant,  and  the  expense  really  trifling  in  com- 
parison with  the  resulting  advantages.  Not  the  least  of  which 
would  be  the  securement  of  an  unfailing  supply  of  pure  water 
for  several  ages  to  come. 

If  for  the  supply  of  the  metropolis  it  were  found  desirable 
to  take  up  the  water  of  the  Thames  in  its  full  purity  above 
Windsor,  and  erect  filters  or  subsiding  beds  thereabouts  what 
would  be  the  probable  expense  of  its  transmission  above  a 
supply  taken  up  near  the  metropolis? — For  the  transmission 
of  500  gallons  of  water  per  secona  two  mains,  each  of  60  inches 
diameter,  would  be  requisite.  The  resistance  from  friction 
may  be  calculated  from  the  formula  for  long  pipes 
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in  which  (P)  represents  the  horse-power  necessary  to  overcome 
the  friction,  (/)  the  length  of  the  pipe  in  inches,  (Q)  the  quan- 
tity of  water  to  be  delivered  in  one  second,  and  (d)  the 
diameter  of  the  pipe.  From  this  we  ascertain  that  the  resist- 
ance arising  from  iriction  in  pipes  of  the  given  size,  and  25 
miles  long,  would  require  less  than  450  horse-power  beyond 
the  force  employed  to  raise  the  water  into  an  elevated  reser- 
voir. If  this  reservoir  were  situated  at  a  height  of  220  feet, 
the  steam-power  required  to  raise  the  water  would  be  about 
2C00  nominal  horses,  and  the  total  power  to  be  employed  in 
tran9mitting  and  raising  500  gallons  of  water  per  second  would 
amount  to  fess  than  2500  horses.     The  cost  of  the  main  pipes 
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T.  "gj«i«y»*  would  be  about  1,000,000/. ;  of  the  engines  and  machinery, 
with  some  reserve  of  power,  about  150,0(a)/.  ;  and  of  thfe  tanks 
and  reservoirs  probably  200,000/.  A  first  investment .  of  1 5^. 
per  head,  or  9(/.  of  addition  to  the  annual  water  charge'  of  each 
of  the  population  would  therefore  enable  a  constant  supply  of 
the  purest  soft  water  to  be  delivered  at  all  hours,  and  into 
every  story  throughout  London,  and  that  without  injury  to  the 
interests  of  the  existing  companies  who  might  derive  their  sup- 
plies from  this  common  source.  A  very  considerable  economy 
of  management  and  working  expenses  woidd  indeed  result 
from  this  consolidation  of  engineering  operations  which  would 
go  far  in  reduction  of  the  increased  charge  of  9(2.  per  annum. 

From  this  large  example  may  it  be  inferred  as  a  general 
principle  that  the  distance  from  the  town  forms  an  inconsider-* 
able  addition  to  the  cost  of  water  supplies  where  recourse  may 
be  had  to  any  upper  portion  of  a  river  to  obtain  greater 

purity  ? ^Ihe  taole  I  nave  already  given  will,  I  apprehend^ 

resolve  this  question  in  a  general  way.  I  hold  the  opinion  that 
the  cost  of  transmission  is  mostly  very  inconsiderable,  of  course 
the  interest  on  the  money  invested  in  the  additional  lengfth 
of  main  pipe  must  be  defrayed  by  the  community  benefited^ 
To  convey  water  to  a  town  of  40,000  or  50,000  inhabitants 
from  an  additional  distance  of  three  miles  would  probably 
increase  the  annual  charge  about  4d.  per  head. 

Have  you  considered  the  subject  of  public  baths  ?-^*-<7Tes»  I 
have  been  consulted  in  respect  to  public  baths,  and  hcLve  been 
engaged  in  making  some  private  baths. 

On  the  assumption  that  one  hogshead,  or  54  gallons  of  water,, 
would  suffice  for  the  ablution  of  each  person,  what  would  be 
the  cost  of  pumping  and  engine  expenses  for  100  persons  per 
diem  ? Threepence. 

Suppose  this  water  filtered,  what  would  be  the  extra  exponao 

of  filtration  by  artificial  means? Something  less  than  2(2. 

*  What  would  be  the  expense  of  fuel  for  heating  100  hog&< 

heads  of  water  from  a  mean  temperature  of,  say  52  degrees, 

for  baths,  to  blood  heat,  or  say  98  degrees  ? It  would  require 

270  lbs.  of  Newcastle  coal,  which  would  cost  in  London  cuijout 
3j.  In  addition  to  this,  a  further  quantity  of  fuel  would  be 
required  to  replace  the  heat  lost  by  radiation,  evapomtion, 
and  conduction,  which  would  be  subject  to  great  viariation 
according  to  circumstances.  An  equal  quantity  of  coal  would 
in  general,  however,  be  sufficient  for  this  purpose.  On  a  laiger ' 
scale  there  would  be  some  saving. 

If,  then,  the  population  were  a  bathing  population,  and  used 
warm  baths  in  large  numbers,  the  expense  would  be  incon- 
siderable?  Yes,  certainly;  for  the  whole  expense  of  hot 

baths  in  numbers  of  not  less  than  100  per  diem  would  stand 
nearly  thus  for  each  person  for  Ae  single  bath :— 
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Water 0  0^ 

Fuel 0  Oi 

Attendance 0  1 

Interest  on  building  and  incidentals      .  0  1 

0    2| 

Then  you  think  that  warm  baths  might  be  provided  for  the 
workhig  daases  in  large  numbers  for  about  Si/,  each  ? Yes. 

It  is  perhaps  during  only  a  short  period  of  the  year  in  this 
counUry  when  the  weather  would  permit  cold  open  swimming 
baths  to  be  used  with  comfort,  especially  by  a  town  population^ 
who  would  have  the  less  opportunity  to  go  to  a  distance  where 
sacli  baths  or  open  bathing  places  must  generally  be  situate  ? 
^- — I  eoneeive  that  in  this  climate  even  a  swimming  bath 
ouffht  to  bo  covered^  and  somewhat  warmed ;  the  rain  and  cold 
wiU  otherwise  militate  so  much  against  comfortable  and  con- 
vement  enjoyment  as  to  prevent  the  habit  of  bathing  being 
acquired  and  persevered  in. 

What '  woukl  be  the  probaUe  cost  of  maintaining  a  tepid 
swimming  bath^  suppose  80  feet  lon^  and  30  feet  wide^  and  of 
the  aventte  depth  of  5  feet>  supposmg  10,000  gallons  of  fresh 

water  dauy  admitted  into  it? To  warm  the  quantity  of 

water  admitted,  about  2  cwt.  of  coal  would  be  required,  and  it 
wottld  probably  in  practice  require  4  or  5  cwt.  in  addition  to 
SBstttn  the  temperature  of  the  bath.  A.  remunerative  charge 
for  the  use  of  tne  tepid  bath  would  probably  be  about  2d,  per 
head,  if  taken  by  200  or  300  persons  per  diem. 

Of  oourse  the  system  of  keeping  on  the  constant  supply  of 
water  wonld  gveaiuy  govern  the  convenience  and  economy  of 

public  baths? Certainly.      The  public  baths  at  Netting- 

myttj  whidi^  however,  are  not  intended  for  the  working  classes, 
have  entirdy  arisen  out  of  the  system  of  constant  supply,  and 
miiat  be  elooDd  if  that  system  were  abandoned. 

What  use  is  made  ot  the  system  of  constant  supply  at  high 
pressnie  at  Nottingham  for  private  fountains  in  nouses  and 
Mn|eiia}.,,.«.«]i{aDy  of  the  apothecaries  have  small  fountains  in 
tbfAt  shops ;  some  gentlemen  have  small  fountains  in  their  gar^ 
deaa,  aaa  others  have  also  jets  in  their  gardens  for  washing  the 
trees  and  pisats.. 

With  ^ese  jets,  the&>  are  they  not  enabled  to  wash  the  taller 
treeg?  ■  'There  are  not  many  gardens  in  the  town,  but  in 
several  instances  they  cleanse  pear  trees  and  fruit  trees  to  the 
top,  as  high  as  their  houses^  by  this  process. 

Would  not  the  system  of  constant  supply,  at  hi^  pressure, 
be  often  more  extensively  applicable  for  the  cultivation  of 
masket  gardens  in  the  suburos,  or  within  the  vicinity  of  the 
water-suppli^? ^Yes  j  it  would,  with  pipes  properly  laid  in 
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+«HgJ*i«y»  the  gardens,  afford  a  cheap  means  of  an  immediate  distribution 
of  water,  such  as  could  not  be  obtained  in  the  ordinary  mode 
by  hand  labour. 

What  would  be  the  quantity  and  eitpense  of  water  for  a 
smaller  sized  public  fountain  on  this  system  of  constant  supply? 

A  jet  delivered  under  a  pressure  of  36  feet  throu^  a 

plate  pierced  with  a  half-inch  aperture,  would  deliver  900 
gallons  pdr  hour  to  a  height  of  SO  feet  ot  upwards,  at  an  ex- 
pense of  2yi,  t)er  hour. 

That  woula  be  the  Company's  charge  at  Nottingham  ? 

Yes;  an  inch  Orifice  woula  deliver  four  times  this  quantity  to 
a  height  somewhat  greater,  and  would  be  charged  about  8rf. 
per  hour. 

That  is  to  say,  iiot  simply  at  the  extra  charge  for  pumping, 
but  at  the  Company's  charge,  yielding  what  you  consider  the 
,  fair  rate  of  profit? ^Yes. 

Suppose  the  water  works  maintained  by  the  town,  and  that 
it  was  determined  to  supply  the  public  fountains  at  the  expense 
of  pumping  only,  what  would  tne  half-inch  jet  cost  per  hour 
and  per  diem,  and  what  the  inch  jet?-^ — Including  boals, 
wages,  and  the  working  expenses  of  the  engine,  it  would 
amount  to  very  neatly  one  halfpenny  per  hour,  or  for  a  day  ttf 
14  hours.  Id.  per  diem.  The  inch  jet  would  cost  2rf.  per  hour, 
or  2$,  4d.  per  diem.  This  is  the  cost  at  Nottingham,  where 
the  water  is  raised  135  feet;  but  under  other  circumstances  it 
might  be  less. 

What  might  be  the  cost  of  pumping  only  for  small  way-side 
fountains  delivering,  say  one  or  two  hogsheads  of  water  per 
hour  ? From  }rf.  to  Id.  pet  diem." 

Are  jets  in  use  for  watering  streets  at  Nottingham  as 
substitutes  for  the  ordinary  mode  by  water-carts? — — Yes,  in 
some  instances;  but  it  has  not  yet  becoriie  general,  as  there  are 
no  public  officers  charged  with  the  service. 

What  is  ^our  charge  for  jets  for  this  purpose  ? The  rule  of 

Assessment  is  one  hafipenny  per  square  yard  of  surfiice  watered, 
if  for  small  surfaces,  and  one-third  of  a  penny  if  for  extensive 
surfkces,  for  the  i^eason. 

In  the  metropolis,  the  charge  for  water  for  watering  the 
streets  is  sometimes  2irf.  per  ton,  and  one  ton  it  is  aiteettained 
will  water  so  as  to  lav  the  dust  of  600  square  yards  of  gravel 
or  Macadamized  roads,  or  400  square  yards  of  gf auitcf  paved 
r6ads.  It  atppears  that  the  number  of  days  for  which  the  water 
iA  required  to  lay  the  dust  is,  on  the  average  of  20  years*  ex- 

Sjrience,  about  120  per  annum.  A  common  charge  is  three 
rthinffs  per  squkre  yard  for  the  water  for  a  seaiion,  when  it  is 
watered  only  once  per  diem,  or  50/.  per  mile  of  a  main  road 
when  It  is  watered:  no  oftener.  The  common  assessment  for 
^ktetitig  toad^  twite  a- day  is  usually  1/.  per  house  for  the 
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aeaBoo.    When  the  pamhes  perfbnn  the  «eryice^  it  is  usually    T.tftiriciiey, 
at  from  l|rf.  to  2rf*  per  pound  on  the  rental.    Now  what  would        ^' 
be  your  charse  of  the  expense  of  water  per  house  of  20  feet 

frontage  for  the  season  ? Our  charge  for  the  supply  of  water 

to  a  street  one  mile  long  and  15  yards  wide  between  the  kerb- 
stones^ would,  by  our  charge  per  ton,  be  16/. ;  for  twice  over, 
322. ;  which  with  houses  of  seven  yards  frontage  would  be  a 
charge  of  \s,  6d.  per  house,  or  allowing  for  occasional  vacant 

rces  in  the  row  of  houses,  say  2^ .  per  house  for  the  supply 
water  during  the  like  season. 

What  mi^ht  be  the  expense  of  labour  to  water  the  street^ 

twice  per  diem  ? 1  think  one  man  might,  with  proper  and 

properly-placed  apparatus  for  jets,  effect  the  watering  of  about 
one  Hule  of  such  road  twice  per  diem.  Supposing  the  wages 
to  be  i^Os.,  and  expense  of  hose  lOx.^  or  altogether  30#.  per 
weelc,  the  additional  expense  for  labour  woUld  be  about  1^.  6d. 
per  annum  (omitting  the  Sundays),  or  allowing  for  vacancies, 
say  2s* 

What  wotild  be  the  expense  of  cocks,  and  the  investment  of 

capital  for  these  purposes  ? 1  conceive  that  if  done  in  the 

best  manner  the  primary  extra  expense  of  apparatus  would  not 
amount  to  400/.  per  mile,  and  in  general  would  not  exceed  306/. 
per  mile,  or  a  charge,  say  of  20/.,  or  1^.  per  house  per  annum. 

That  is  to  say,  on  the  sy&tem  of  jets,  about  5s,  per  house  per 

season  for  watering  the  rpads  twice  per  diem? Yesj  our 

charge  at  Nottingham  for  a  sing^le  street  plug,  which  some  shop- 
keepers have  in  the  fronts  of  their  own  premises,  is  7s.  6d*  per 
annum,  but  in  this  case  the  individual  Supplied  always  uses  the 
water  considerably  beyond  his  own  front^e ;  sometimes  two  or 
three  houses  on  either  side  will  obtain  the  benefit. 

It  is  stated  that  in  some  of  the  streets  of  the  metropolis,  and 
iu  other  towns  where  there  is  much  traffic,  sickly  or  sensitive 
persons  often  perceive  an  oppressive  effluvium  after  the  car- 
riage ways  have  been  recently  sprinkled  with  water,  the  reason 
assigned  being,  that  the  anunonia  or  the  volatile  portions  of  the 
horse  dung  or  droppings  of  the  cattle  (which  in  the  space  of 
wood  pavement  between  the  Circus  and  the  Quadrant  in  BegentA  * 
street  is  found  to  be  on  the  average  about  three  loads  of  dung 
per  diem^  or  after  the  rate  of  eight  loads  per  mile),  are  given 
off  with  the  moisture  evaporated.  Do  you  not  consider  thai 
this  process  of  watering  the  streets  should  be  placed  under  the 
gaidaHee  of  better  discretion  than  that  of  the  common  labourers, 
and  that  with  the  ^Eicilities  of  more  rapid  watering,  and  in  some 
instances  scotiring  by  jets  of  water  early  in  the  morning,  or 
otherwise  by  more  complete  early  cleansing  away  of  the  dung 
and  mud^  which  is  usually  onlv  moistened  for  evaporation, 
might  be  removed^  or  considerable  improvements  be  effected? 
Have  you  made  any  observations  on  tnese  points  ? 1  have 


64  AppUcatim  of  Water  for  Cleansing  Streets. 

T  ^[J^W*  made  no  special  observatians  on  the  subject.  Some«  howerer^ 
of  the  more  fireanented  streets  in  particular  states  of  the  weatiier 
smell  like  a  stalble.  The  smell  is  more  often  perceptible  in  the 
summer  immediately  after  watering,  and  when  there  will  be  a 
quicker  evaporation  than  in  winter.  Constant  residents  in 
Ijondon  are  less  sensiUe  of  the  street  effluvium  than  persons 
who  have  spent  some  portion  of  their  time  in  the  ^urer  air  of 
the  country.  I  entertain  no  doubt  that  the  application  of  water 
to  the  sumces  of  roads  and  streets  is  capable  of  great  improve* 
ment.  The  provision  and  application  of  water  for  all  public 
purposes  ought  to  be  under  one  management,  by  which  much 
expense  and  mconvenienoe  would  be  spared. 

Might  not  the  foot  pavements  in  this  case  fall  un^r  the  same 
management  as  the  carriage  pavements,  and  in  the  instance  of 
a  mile  of  street,  containing  500  houses,  a  few  men  save  as 
many  separate  and  disagpreeable  operations  by  as  many  do- 
mestic servants? Certainly. 

Would  not  the  arrangements  for  watering  the  roads  by  jets 
from  plugs  or  cocks  be  applicable  to  the  scouring  of  pavements 
and  carriage*ways  in  dirty  weather  and  to  the  flusidng  of  sewers  ? 

It  would;  for  the  removal  of  the  unctuous  mud,  which  in 

certain  states  of  the  weather  collects  on  the  wood  pavement  and 
the  stone  causeways,  scouring  by  jets  would  be  of  the  most 
perfect  effect.  No  broom,  unaided  by  water,  will  sufficiently 
remove  this  unctuous  matter. 

It  is  stated  that  an  ordinary  sweeper  usually  sweeps  1000 
square  yards  of  pavement  per  diem,  and  a  good  labourer  of 
the  class  about  one  half  more,  and  that  the  expense  of 
sweeping  by  hand  labour  is  between  21.  and  3/.  per  mile  of 
street  15  yards  wide.  Have  you  had  any  observations  of  the 
labour  and  expense  of  the  more  effectual  mode  of  cleansing 

granite  or  wood  pavement  by  scouring  with  a  jet? Ho 

precise  observations.  I  have  seen  an  open  space  of  about 
1500  square  yards  of  level  pavement  cleansed  in  less  than  20 
minutes  by  water  acting  unaer  a  pressure  of  80  feet. 

In  respect  to  the  watering  of  gardens,  it  would  appear  that 
one  man  with  a  jet  of  the  force  to  rise  50  feet  perpendicular 
height  would  with  that  one  jet,  at  an  angle  of  45  degrees^ 
command  an  area  of  about  2000  square  yards.  From  your 
information,  that  about  40  jets  would  command  a  length  of  a 
mile  of  road,  and  that  one  man  might  water  that  mile  twice 
a-day,  may  it  not  be  inferred  that  by  a  proper  distribution  of 
pipes  and  arrangement  of  cocks  one  man  might  wat^  20  acres 

of  garden  ground  in  a  day? Yes;  for  although  two  miles  of 

such  a  road  contains  only  10  acres,  the  range  commanded  by 
an  equal  number  of  jets  would  in  a  garden  command  twice 
that  area,  and  the  interruptions  would  do  much  fewer  than  in 
a  public  road. 


Quantity  Delivered  at  a  Presettre  of  Fifty  Feet.  65 

It  is  stated  to  be  a  heavy  wetting  shower  when  the  exeen  ''''  ^^^j^^* 
fills  gpntters,  and,  running  away,  covers  the  ground  to  the  depth 
of  a  quarter  of  an  inch.  How  many  tons  of  water  wonid  faU 
in  sach  a  shower  on  an  acre  ? — ^A  fall  of  rain  sufficient  to  cover 
the  earth  to  a  depth  of  iVth  of  an  inch  will,  under  ordinary 
circumstanoes,  fully  saturate  the  dust  sf  a  public  thoroughfare : 
this  quantity  is  equal  to  750  gallons,  or  about  3J^  tons,  or 
2  loads  of  water  per  acre. 

In  what  time  would  such  a  quantity  be  delivered  from  a  hose 

by  a  jet  under  the  moderate  pressure  of  50  feet? ^The 

velocity^  and  consequently  the  time,  will  in  some  degree  de< 
pend  upon  the  arrangement  of  the  apparatus  :  a  contracted  jet, 
issuing  under  a  pressure  of  50  feet,  at  a  fths  aperture,  will 
deliver  750  gallons  in  14  or  15  minutes :  a  judiciously  formed 
nozzle  will  deliver  the  same  quantity  in  10  minutes. 

In  what  time  would  it  be  distributed  by  cart  labour  ? ^The 

time  would  be  vastly  greater,  but  how  much  greater  I  cannot 


What  would  be  the  rate  of  expense  of  laying  down  a  set  of 
water  pipes  per  acre? ^From  15/.  to  30/.,  according  to  cir- 
cumstances. 

Then  at  the  cost  of  supply  at  Nottingham  of  3d.  per  1000 
gallcHis  a  fall  of  water  equivalent  to  a  wower  would  he  given 
at  2\d.  per  shower  per  acre  ? ^Yes. 

Woula  not  this  street  watering  or  street  cleansing  apparatus 
be  available  for  the  extinction  of  fires,  and  be  easily  found  and 
easily  ap{^ied  from  its  being  in  constant  use? — Yes,  and  would 
be  more  conveniently  and  rapidly  applied  than  any  arrange- 
ment of  fire-plugs. 

Have  fires  .been  frequent  at  Nottingham? Verylinfire- 

quent.  There  have  been  only  two  serious  fires  within  the  last 
10  years ;  but  at  one  of  them,  the  fire  at  the  Exchange,  if  the 
water  had  not  been  on  at  the  time  at  high  pressure,  which 
enabled  a  quidc  delivery  of  water  (at  the  estimated  rate  of  de- 
livery of  1200  gallons  per  minute)  all  round  the  building, 
the  fire  would,  in  all  probability,  have  been  as  extensive  as  the 
recent  fire  at  Hamburgh. 

What  i&  the  heis^ht  to  which  jets  from  the  smaller  mains 
of  three  inches  and  upwards  rise  at.  the  extreme  points  of 
delivery?-— ^It  will,  in  general,  be  about  half  the  height  due 
to  the  pressure.  On  an  average  levels  jets  of  water  are  thrown 
over  three  and  four-story  houses.  On  a  recent  occasion  water 
was  thrown  from  the  j^-inch  nozzle  of  a  hose-pipe,  attached  to 
a  stand-pipe  fixed  in  a  2-inch  fire-plug  at  the  extremity  of  a 
3-inch  main,  on  to  the  roof  of  a  four-story  house,  the  estimated 
height  to  which  the  water  was  projected  being  48  feet,  the 
i*inch  nosde  delivering  about  30  gallons  a  minute.  With 
proper  arrangements  a  mre-plug  might  be  knocked  out,  and  a 
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T.  f^i^fn  lio^  ^its^ed^  in  two  mi&utes.  Oa  the  occurrence  of  a  fire, 
one  f  uch  Jet,  i^(;  tjie  Ipaj&t,  might  be  brought  to  bear  in  two 
minutes  upon  any  house  in  which  a  fire  occurs. 

^^  country  towns  how  soon,  on  the  average,  is  a  fire  engine 

brought  to  the  spot  and  set  to  work  ? Not  on  the  average 

in  less  th^.B  half  an  hour  certainly. 

It  is  stated  by  Mr.  Braidwood  that,  in  London,  26  men 
working  an  engine  of  two  7-inch  barrels  will  throw  a  tf  th  of 
an  inch  jet  50  feet  high ;  and  the  following  i§  ^n  account  of 
some  experiments  m^e  at  the  works  of  the  Southwark  Water 
Company,  to  ascertain  the  capacity  of  the  existing  works  to 
affora  seypral  jets  for  street  cleansing  or  for  extinguishing 
fires. 

<<  Eesuk  of  EaqierimenU  made  an  tl^e  Slsi  January^  1844,  lo  ascer- 
tain the  Height  that  a  Jet  of  Water  will  rise  from  the  Maim  and 
Services  behmging  to  the  Southwark  Water  Company,  under  a 
Fixed  Pressure  of  120  Feet. 

"  The  first  trial  was  made  in  Union-street,  between  Hi^h-street  and 
Oravel-lane,  Borough,  over  an  extent  of  800  yards  of  7-inch  main, 
and  through  the  fire-brigade  stand-pipes,  hose,  and  jets. 

**  This  7-inch  main  is  connected  to  the  9-inch  main  in  the  High- 
street,  Borough,  which,  after  a  run  of  500  yards,  is  joined  to  200  yards 
of  12-inch  main,  and  then  continued  by  550  yards  of  15-inph  main  to 
the  gr^at  main  leading  from  the  Company's  works  at  Battersea, 
making  a  total  distance  of  5500  yards  from  the  place  where  the  esperi- 
Pl^eni  is  made. 

inch  jtand  pipe,  ^ith  40  hei  of  hot?,  and  {-iach  jet,  rose  56  fint. 
i>  y»        40  ,,  I  ,,  45  ,, 

9  7  >  f  40  ,1  I  f,  Jp    *> 


7  9  9  9         40  , ,  I  , ,  35  ,  , 

i»  9  9        40  ,,  }  ,,  30  ,, 

M  »»        40  ,,  }  ,,  27,, 

'*  Then  all  the  fire-plugs  on  the  main  were  closed  except  the  first  and 
2i-inch  one  stand-pipe,  with  160  feet  of  hose,  and  a  |^-inch  jet  rose 
40  feet. 

^^  The  quantity  of  water  delivered  from  the  same  main  through  one 
stand-pipe  and  different  lengths  of  hose  was  as  follows,  viz. : — 

One  2^inch  stand  pipe,  40  feet  of  hose,  \-\nz\L  jet,  delivered  96  gals,  in  59  seconds 
One«*  ,,  80         ,,  I  ,,  112       ,,      65      ,, 

One  2*  ,,  160        ,,  I  ,,  116      ,,      70      ,, 

One2i  ,,  40        ,,  |  ,,  118      ,,      27      ,, 

**  The  second  trial  in  Tooley-street  off  a  9-inch  main,  1400  yards 
in  length,  connected  to  1000  yards  of  15-inch,  end  6650  yards  from 
the  works. 

One  24-inch  stand  pipe,  40  feet  of  hose,  Z-inch  jet,  rose  60  feet* 

Two  2^  , ,  40         , ,  {-inch,  difference  not  perceptible. 

Four  2|  , ,  40        , ,  I*inch  jet,  rose  45  ftet* 

S«    4  ,,  40        „  I  „  40   ,, 


31U  iSf^  «ri%tc<m.  (if 

frooi  (ht  Sam*  main  thraiigii— • 


One  U-iacli«t«idpipc^40teloflu»e,}4adijcft,114g«lt.ia64 
Foorii  ,,  40        „  j      „       na      „      75      ,, 

S«    H  »  40        ,,  \      „       112      „      78      „ 

'^  Four-inch  Mrvioe  in  Tooley-strect,  200  jards  long,  supplied 
through  200  yards  of  d-inch  pipe,  from  9-inch  main  one  2i-inch  stand 
pipe,  Qxed  on  the  4-inch  service  near  the  5-inch  pipe,  with  40  feet  of 
hose  1-inch  jet,  rose  40  feet ;  two  2^inch  stand>pipe  {-inch  jet,  rose 
31  feet. 

"  One  2)-inch  stand-pipe  fixed  at  end  of  service. 

200  ymrds  firoin  S-ioch  pips*  40  feet  of  bote,  l-incb.  jet,  rose  34  feet. 
Two  Scinch  tlUad  pipe,       40  , ,  f  , ,  23  , , 

**  Quantity  delivered  from  the  plug  near  the  5-inch  main  through — 

Ooa  24-inch  ttand-pipe,  40  feet  of  hose,  {-inch  jet,  112  gallons  in  82  seconds. 
Two2|  ,,  40         ,,  i       „       117        ,,       103      ,, 

**  Quantity  from  end  plug  of  service  200  yards  from  the  5-inch 
main — 

One  2|-inch  stand-pipe,  40  feet  of  hose,  J-inch  jet,  112  gallons  in  90  seconds. 
Two2|  ,,  40         ,,  {      ,,       114        ,,       llSseeoads." 

In  confirmation  of  these  results  it  is  stated^  in  answer  to 
some  inquiries  made  at  Philadelphia,  that  ''  the  water  will 
rise  from  a  hose  attached  to  a  fire-plug  in  the  street  at  the 
extreme  point  of  delivery,  during  tne  night  to  the  height  of 
about  45  to  50  feet.  Durinff  the  day,  when  the  consumption 
of  water  is  very  great,  it  will  not  rise  more  than  2P  to  30  fee);.'* 
Do  these  results  correspond  with  your  experience  and  observar 
tions  ? — ^Yes,  they  do.  But  it  may  be  well  to  state  that  th^ 
great  diminution  of  velocity,  and  consequently  of  elevation^ 
observable  in  the  least  favourable  experiment  of  each  set, 
is  to  be  chiefly  attributed  to  the  great  aggregate  area  of  the 
jets  in  proportion  to  the  area  of  the  stand-pipe  and  hose. 

Although  the  height  to  which  water  will  rise  from  jets  is 
in  general,  in  consequence  of  the  resistance  of  the  atmosphere^ 
half  the  height  due  to  the  pressure,  will  it  not,  in  a  hose  or  in 
a  pipe,  rise  to  the  full  level,  so  that  it  may  be  poured  out  to 
extinguish  fires,  or  used  for  any  purpose  from  the  full  height  ? 

When  the  water  is  not  in  -motion,  it  will  rise  to  the  level 

of  the  reservoir,  When  it  is  in  motion,  there  will  be  friction 
in  the  main  pipes,  by  which  the  height  will  be  in  some  degree 
diminished.  When  the  main  pipes  are  of  considerable  siae, 
compared  with  the  area  of  the  jet,  this  friction  will  be  insignifi- 
cant. The  higher  water  is  carried  in  a  pipe,  or  the  higher  the 
nozzle  of  a  hose-pipe  is  carried,  the  more  the  resistance  of  the 
atmosphere  is  avoided.  If  a  jet  acting  under  a  pressure  of 
100  feet  attained  an  elevation  of  50  feet  when  discharged  from 
the  level  of  the  pavement,  then  if  the  hose-pipe  were  elevated 
to  the  height  of  50  feet,  a  jet  would  still  be  gfiven  of  probably 
20  or  25  leet  high.    By  this  means  the  water  would  attain 

^  r2 
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T.  HMrkiiej.  an  elevation  of  70  or  75  feet,  in  place  of  50 ;  hence  the  adran- 
^'  tage  of  carrying  a  hose-pipe  up  stairs,  or  up  a  ladder,  or  as 
nearly  as  possible  to  the  neight  of  the  story  where  the  fire 
occurs.  Another  advantage  ffained  by  carrying  up  the  hose- 
pipe is  a  better  direction  of  the  jet,  and  more  certain  appli- 
cation of  the  water  than  can  be  had  from  the  ground. 

The  advice  of  Mr.  Braidwood,  the  Director  of  the  Fire 
Brigade  in  London,  being  requested  as  to  the  best  mode  of 
protecting  the  British  Museum  from  fire,  he  advised  that  that 
building  should  be  surrounded  with  mains  kept  constantly 
filled  with  water  at  high  pressure.  This  has  been  done.  Now, 
wherever  the  system  of  constant  supply  at  high  pressure  is 
adopted,  will  not  the  same  result  as  to  increasea  safety  be 
produced  in  its  degree  for  every  house  within  the  reach  of  a 

nose,  attached  to  a  main  ? Certainly  it  may,  especially  if 

practised  firemen  or  policemen  be  in  readiness  to  apply  the 
apparatus ;  otherwise  it  is  to  be  feared  that  the  usual  want  of 
presence  of  mind  on  occasion  of  fire  may  sometimes  interfere 
with  the  success  of  the  arrangement. 

The  following  evidence  has  been  given  as  to  the  experience 
of  the  application  of  the  constant  supply,  at  high  pressure, 
to  the  prevention  and  extinguishing  or  fires  at  Preston : — 

"  Samuel  Bradley. 

**  Q.  How  long  have  you  been  Superintendent  of  the  Fire  Police  in 
**  Preston? — A.  Three  years  in  Preston  and  16  years  in  the  Manchester 
"  Fire  Brigade. 

**  Q.  Have  you  had  any  fires  lately? — A.  There  was  one  in  a  cotton 
*'  warehouse  about  two  weeks  since.  The  fire  was  put  out  with  the  hose 
"  without  the  engine.  The  hose  is  on  a  reel  on  the  engine,  but  we  much 
**  prefer  to  use  the  hose  alone.  We  unwind  it,  screw  it  on  the  plug,  and 
"  use  it  instead  of  the  engine.  For  the  last  two  years  we  have  never 
*^  used  the  engine.  The  hose  is  more  effectual  and  more  rapid  in  its 
*'  operation.  The  water  by  the  hose  can  be  thrown  over  the  highest 
"  building. 

"  Q.  Why  do  you  prefer  the  hose  to  the  engine? — A.  Because  it  is 
*'  much  more  handy,  can  be  easier  taken  into  any  part  of  the  buildiiig 
^'  and  requires  much  fewer  hands  to'manage  it. 

"  Q.  Do  the  fiictories  ikeep  hoses? — A.  Several  of  them  do;  Mr. 
**  Rogers,  of  Pitt-street,  has  such  a  hose,  and  he  has  put  out  a  fire  at 
*'  least  once,  I  think  twice*  by  the  hose  before  the  engine  was  called. 

"  Q.  From  your  experience  in  the  Fire  Brigade  in  Manchester,  do  yoa 
*'  thmk  that  by  means  of  the  hose  screwed  to  the  water-plug  you  can 
**  extinguish  fires  more  quickly  than  could  be  done  in  Manchester 
*'  with  the  engines? — A.  In  Manchester  there  was  some  delay,  owing  to 
*<  the  water  being  off  at  times.  Here  they  can  put  on  water  in  SO  seconds 
"  after  reaching  the  fire,  and  the  pressure  being  stronger  at  night  in 
*^  the  main  than  in  the  day  (owing  to  there  being  no  use  for  it  at  that 
"  time),  I  am  sure  the  system  pursued  here  is  more  effectual  and  rapid. 

*'  <?.  Would  it  not  be  much  better  to  have  a  hose  reel,  or  hoses,  in 
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"  di/fciriit  parts  of  the  town,  iostcad  of  dn^^ing  up  to  the  fire  a  heavy   T.  mwUi«y 

**  engine,  which  jou  do  not  use? — A.  It  would  he  yery  much  hetter,         ^* 

"  and  I  9xa  yery  anxious  that  the  Commissioners  of  Police  would  enable 

*'  me  to  do  aa     The  reel  must  be  on  a  spring-cart,  in  order  to  carry 

"  the  ladders  also.    The  ladders  are  yery  useful  in  the  case  of  the  hose. 

**  I  am  sure  if  we  had  a  reel  I  could  reach  a  fire  in  a  quarter  of  the 

'^  time  that  it  now  requires  with  the  engine.*' 

Do  you  conceive  that  such  applications  of  the  system  of 
r^Qstant  supply,  at  high  pressure,  are  generally  available? 

^Yes,  I  do;  more  particularly  in  the  pro  vinciaf  towns  where 

a  regular  fire  brigade  cannot  be  maintained,  and  in  moat 
cases  such  means  would,  when  unable  to  subdue  the  fire»  servo 
to  keep  it  in  check  until  the  arrival  of  the  engines  and  fire- 
men. 

For  small  streets  they  usually  send  three  engines ;  for  larger 
streets,  such  as  Portland-place,  six  or  eight  engines.  Now, 
will  not  a  3-inch  service  pipe,  or  more,  such  as  would  bo  used 
in  the  sraialler  streets,  afford  one  or  two  jets,  a  6  or  7-inch 
main,  afiTord  at  150  feet  pressure  6  or  8  jets,  and  a  9-inch  main 

at  such  pressure  afford  many  jets? Yes,  a  9-inch  main 

would  anord  more  jets  than  could  perhaps  be  brought  to  bear 
on  any  ordinary  fire,  and  miffht  be  expected  to  deliver  water 
through  nozzles  of  1  inch  diameter  to  a  height  of  80  feetj 
especially  if  the  plug  branches  were  of  proportionate  diameter. 

What  would  in  general  be  the  expense  of  inserting  a  fire- 
plug in  a  3-inch  service  pipe,  or  in  the  larger  mains  ? In  a 

small  service  pipe  the  expense  might  be  about  20^.  The 
expense  would  vary  with  circumstances;  but  I  conceive  that 
sufficient  plugs  might,  in  general,  be  inserted  in  most  mains 
and  service-pipes  at  an  expense  of  from  2Ds.  to  30^.  each. 

For  how  many  houses  would  one  plug  serve  ? 1  think  it 

would  suffice  if  they  were  50  yards  apart,  or  one  to  seven 
houses  in  length  oi  street.  No  house  would  then  be  more 
than  25  yards  from  a  fire-plug.  At  an  expense  of  25s.  per 
fire-plug  the  first  cost  woulcl  be  about  2«.  per  house,  in  the  case 
of  a  oia'i  laid  down  the  middle  of  a  street  for  the  supply  of 
bc4h  sides.  This  at  10  per  cent,  is  equal  to  a  rent-charge  of  2j^ef. 
per  annum ;  or  about  one-fifth  of  a  penny  per  week. 

Have  you  not  stand  pipes  which  afford  two  hoses  and  two  jets 

to  one  plug  ? Yen,  we  devised  such  a  plug  at  Nottingham, 

a&d  I  have  since  learned  from  Mr.  Braidwood  that  such  an 
apparatus  has  been  long  in  use  in  London  for  feeding  the  fire- 
engines.  It  would  be  practicable  to  have  a  stand  pipe  to  sup- 
ply three  or  four  jets  at  once,  if  the  service-pipes  and  fire- 
plug apertures  were  properly  proportioned. 

It  isstated  that,  as  an  additional  means  of  securing  warehouses 
or  premises  of  value,  a  water-tank  is  sometimes  placed  at  the 
top  of  the  premises,  and  a  pipe  is  carried  from  thence  through 
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T.  Hgj«iey,  feach  room  and  down  to  the  basement.  There  is  a  plu^or  cock 
opening  from  the  pipe  into  each  room,  so  that  a  hose  may  be  at 
once  attached  and  a  jet  at  once  brought  to  bear  upon  any  part 
pf  the  room  which  may  be  on  fire.  This  appears  to  be  carry* 
ing  the  principle  of  a  constant  supply  still  closer  as  a  means 
of  prevention ;  and  instances  are  stated  to  have  occurred  re- 
cently in  Manchester  of  fires  being  at  once  extinguished  in 
builaings  so  protected,  which  would,  it  is  confidently  believed, 
have  been  certainly  destroyed,  and  property  of  the  value  of  from 
50,000/.  to  100,000/.  have  been  consumea  if  it  had  been  neces- 
sary to  wait  the  usual  time  for  the  arrival  of  fire-engines  and 
for  their  getting  to  work.  Have  you  had  any  buildings  so 
protected  on  the  system  of  constant  supply  at  high-pressure 

jat  Nottingham  ? ^TTes.    We  haye  several  mills  and  factories 

protected  at  Nottingham  by  3-inch  pipes,  which  pass  from  the 
main  up  the  staircase,  with  branches  into  each  room.  In 
several  instances  a  branch  main  is  carried  into  the  premises, 
and  fire-cocks  are  provided ;  a  timber-yard  and  at  least  one 
chapel  is  so  protected. 

On  the  system  of  constant  supply  at  liigh-pressure,  you 
enable  the  parties  to  dispense  with  the  expense  and  incon- 
veniences of  tanks  on  the  roofs  ? Yes,  and  render  it  much 

more  safe.  The  tanks  might  be  soon  out  of  water,  but  the 
communication  from  the  Company's  main  would  bring  to  bear, 
if  necessary,  the  whole  contents  of  their  reservoir.  The  private 
tank  may,  besides,  be  frozen,  or  it  may  have  been  neglected, 
and  be  out  of  order  and  empty  at  the  time  its  services  are 
required.  This  was  the  case  with  much  of  the  apparatus  kept 
in  the  Tower ;  when  required  for  use  at  the  late  fire  it  was 
found  to  be  unavailable. 

What  may  be  the  expense  of  such  a  mode  of  protecting  a 
warehouse,  say  GO  feet  high? It  would  be  about  25/. 

What  additional  rent  would  it  involve  for  apparatus  and 

supply  ? Presuming  that  ho  additional  water  would  usually' 

be  consumed,  we  charge  at  Nottingham  nothing  additional  for 
the  supply  to  the  fire-pipes.  The  additional  rent  would  be 
about  2/.  10*.  to  cover  interest  and  wear  and  tear. 

What  would  be  the  expense  of  such  an  apparatus,  with 
a  water-tank  on  the  roof,  on  the  system  of  occasional  supply  ? 
The  expense  of  such  an  apparatus,  with  a  sufficient  water- 
tank,  would  be.  about  100/. 

This  arrangement,  then,  brings  to  bear  on  the  premises, 
in  a  few  minutes,  the  force  of  several  fire-engines? ^Yes. 

It  would  b0  a  small  warehouse,  would  it  not,  where  the 
annual  insurances  would  be  20/.  ? ^Yes,  I  conceive  it  would. 

And  the  insurance  of  some  extends  to  600/.  per  annum  and 
upwards  ? ^Yes. 

Suppose  tTiat,  for  the  sake  of  the  increased  security,  under  a 
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system  of  constant  snpplj  at  liigh-pressure,  there  were  laid  ^'  ^^•i. 
(fown  in  the  streets  of  tne  metropolis,  containing  Trarehonses  ot 
valuable  property,  large  mains,  say  of  9  inches  (where,  for  all 
purposes  of  ordinary  supply,  small  serrice-pibes  would  perhaps 
suffice),  mains  to  be  used  chiefly  in  case  of  fire,  urii^r  such 
an  arrangement  as  that  around  the  British  Museum,  what 
would  be  the  expense  of  such  mains,  supposing  the  large  house 

or  warehouse  to  have  a  frontage  of  60  feet  ? ^The  additional 

expense  of  such  a  main  over  a  3  or  4-inch  service  pipe,  in- 
cluding additional  fire-plugs,  might  be  about  10/.,  involving 
an  additional  rent  of  1/.  to  each  such  warehouse,  in  any  place 
where  there  is  a  continuous  line  of  warehouses.  It  Is  right 
to  observe,  that,  under  the  present  state  of  things  recognized 
by  the  law,  public  companies  are  not  authorized,  and,  indeed^ 
arc  in  effect  prohibited,  from  expending  such  an  amount  of 
capital  as  would  be  requisite  and  would  oe  involved  in  general 
works  of  the  magnitude  presupposed  by  this  question.  The 
Acts  by  which  water  companies  are  now  established  and 
governed  only  authorize  them  to  expend  such  sums  of  mon^y 
as  may  be  necessary  to  effectuate  the  purposes  contemplated 
by  the  Act ;  such,  for  instance,  as  domestic  supplies,  supplies 
for  trade  and  manufacturing  purposes,  for  steam-engines,  public 
baths,  and  other  like  purposes.  The  supply  of  water  for  thd 
extinction  of  fire  is  scarcely  more  than  incidentally  alluded  to. 
The  fixinff  of  fire jplugs  is  usually,  but  not  in  every  instance, 
imposed  by  the  Legislature ;  and  even  in  this  case  no  com- 
pensation 18  granted  in  respect  of  the  companies*  expenses,  nor 
is  any  return  made  for  the  supply  of  water  afforded.  It  is  not, 
therefore,  the  fault  of  the  water  companies  if  more  effective 
arrangements  are  not  made  for  the  prevention  and  extinction 
of  fire. 

If  preventive  arranffcments  were  made  on  a  comprehensive 
and  efficient  scale,  ana  a  fair  remuneration  afforded  for  the 
capital  invested,  is  there  any  reason  to  doubt  that  such  ar- 
ranffements  would  effect  a  large  pecuniary  economy  inde- 
pendently of  the  necessary  abatement  of  the  pain  experienced 
in  society  from  continually  witnessing. and  apprehending  de- 
vastation and  loss  of  life  by  fire  ? It  cannot  be  doubted 

that  much  of  the  usual  loss  by  fire  would  be  entirely  pre- 
vented ;  nevertheless,  the  reduction  upon  insurances  would  be 
comparatively  trifling.  The  charges  of  Insurance  Companies 
arc  made  up  of  the  Government  duty,  the  cost  of  management 
and  agency,  the  interest  of  capital,  and  the  proportion  neces-' 
sarj'  to  replace  the  losses  by  fire.  The  Government  duty,  which 
amounts  to  two-thirds  of  a  common  insurance,  would  remain 
nnaltered,  and  the  other  items,  except  the  proportion  of  charge 
necessary  to  replace  losses,  would  oe  little  affected.  In  con- ' 
sequence  of  tiie  very  tmnecdssary  number  of  inswiWce  oflSces,' 
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^'  "Sj^*'*  the  cost  of  management  is  very  considerable,  and  the  invest* 
ment  of  capital  unnecessarily  great.  It  is  believed  that  not 
more  than  1^.  is  charged  in  respect  to  risk  upon  an  insurance 
for  which  4s.  6d  is  paid.  From  this  it  follows  that  the  reduc* 
tion  of  the  rates  of  insurances  consequent  upon  the  adoption 
of  preventive  arrangements  cannot^  except  in  very  special  cases, 
be  considerable. 

It  is  stated,  in  the  answers  returned  from  Philadelphia, 
**  that  the  present  system  of  watering  the  citv  has  reduced 
insurance  risks  in  the  proportion  of  one  to  tniee  upon  the 
real  estate^  but  not  upon  goods^  wares,  and  merchandize : 
these  are  considered  almost  as  a  total  loss  from  the  damage  by 
water."  Speaking  of  insurance  risks  in  general,  as  affected  by 
all  the  improved  arrangements  attendant  upon  the  change  of 
system,  it  is  stated  that  those  risks  are  taken  at  one-hau  the 
premium  chargeable  in  other  cities  where  the  arrangements  are 
incomplete.  Is  it  the  fact  that,  on  the  introduction  of  the  system 
of  constant  supply  at  high-pressure  at  Nottingham,  an  in- 
surance company  was. got  up  for  Nottingham,  on  the  ground 
that  the  increased  security  obtained  by  the  improved  supply 
of  water  would  render  insurance,  on  the  ordinary  terms,  a 

peculiarly  safe  and  good  investment  ? ^Yes ;  for,  though  this 

might  not  be  stated  in  the  prospectus,  it  was  held  out  as  an 
inducement  to  persons  to  become  proprietors.  The  Trent  Water 
Company  was  urged  on  these  grounds  to  become  an  insurance 
company.  But  that  Company  thought  the  scheme  was  not 
within  their  line  of  duty,  and  they  therefore  declined  to  take 
it  up,  and  then  other  parties  took  it  up. 

Has  there  been  a  Company  formed  on  the  ground  of  the 
premium  being  lower  in  consequence  of  those  improvements  in 

the  supply  of  water? ^No;  the  premium  is  no  lower  at  all. 

I  think  it  was  formed  that  they  might  thereby  be  enabled  to 
secure  to  themselves  the  profits  whidi  the  London  Companies 
would  otherwise  get. 

Have  you  had  occasion  to  consider,  as  a  branch  of  hydraulics, 

the  system  of  sewage  and  drainage  of  towns? ^Yes,I  have  ; 

and  have  made  numerous  calculations,  and  conducted  investi- 
gations, with  relation  to  the  drainage  of  towns  in  connection 
with  the  supplv  of  water.  A  good  supply  of  water  will  be  of 
little  value  without  an  efficient  drainage. 

Will  you  afford  the  Commissioners  the  results  of  your  in- 
vestigation, but  now  answer  some  general  questions  ? 1  will 

endeavour  to  do  so. 

Under  what  circumstances  do  you  consider  the  utility  of 
the  supply  of  water  to  be  influenced  by  the  defective  state  of 

the  drainage  ? ^Where  one  system  terminates  the  other  must 

commence.    The  use  of  water,  however  liberally  supplied,  will 
be  limited  and  restricted  by  any  inconvenience  attending  its 
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by  the  application  of  the  water-doset  prmciple,  will  be  directly 
dependent  on  the  state  of  the  drains.  If  the  drains  be  ill 
adapted^  badly  oonstmctedy  or  laid  at  such  small  depths  below 
the  smfiu^e,  that  sufficient  fidls  cannot  be  obtained,  foul  matter 
will  accumolate  in  the  Literal  drains,  and  annoying  stoppages 
will  take  place,  and  injurious  stenches  will  arise,  in  making 
these  observations,  I  take  it  for  granted  that  it  is  now  con- 
ceded by  erery  one  that  cesspools  and  privy-pits  are  not  less 
detrimental  to  the  health  than  unpleasant  to  the  senses,  and 
that  there  cannot  be  a  really  healthy  population  living  in  the 
vicinity  of  such  receptacles. 

Have  you  had  occasion  to  direct  the  introduction  of  soil-pans 
into  buiUittgs,  in  substitution  of  privies  and  cesspools,  or  to 

obserre  their  substitution  ? ^Yes ;  they  are  in  use  in  several 

public  buildings  in  Nottingham,  and  they  answer  extremely 
well  when  there  is  a  sufficient  supply  of  water;  but  the  public 
companies  olgect  to  affiyrd  such  supply,  because  they  have  as 
yet  no  sufficient  check  on  the  consumption. 

Do  you  not  think  that  some  cheap  means  may  be  found  to 

obviate  that  difficulty? Yes ;  I  think  sometmng  may.    In- 

deed^  I  have  been  favoured  with  the  view  of  an  apparatus 
invented  by  Mr.  Smithy  of  Deanston,  which  seems  to  supply 
this  desideratum. 

What  material  do  you  find  the  best  for  the  description  of 

apparatus  in  question? Glazed  pottery- ware,  which  may 

be  strengthened  by  bein^  set  in  brick  and  cement. 

Do  you  doubt  that,  with  a  proper  supply  of  water,  for  the 
poorest  dwelling,  a  soil-pan  is  more  economical  than  a  privy 
or  a  cesspool?— Generally  more  economical,  and  always  more 
desirable.  In  some  towns,  where  money  is  given  for  the  con- 
tents of  a  privy-pit,  the  pecuniary  economy  is  not  so  apparent; 
but  even  uen  the  cleanliness  and  comfort  is  a  substantial  eco- 
nomy, though  not  perhaps  easily  reducible  to  a  money  value. 

Do  you  doubt  the  propriety  in  all  old  urban  districts,  which 
have  a  proper  supply  of  water,  of  prohibiting,  on  sanatory 

grounds^  the  further  use  of  the  privy  or  the  cesspool  ? ^I 

have  no  doubt  whatever.  On  the  introduction  of  sanatory 
r^ulations  into  old  districts,  which  I  take  for  granted  will  be 
the  case,  the  substitution  of  apparatus  of  this  kind,  in  lieu  of 
the  present  injurious  and  noisome  privies,  will  affect  a  real 
saving  to  the  proprietors,  inasmuch  as  they  will  thereby  avoid 
the  necessity  of  removing  the  existing  structures  and  building 
others. 

It  is  stated  that  on  the  average  the  cleansing  of  the  niffht- 
soil,  or  similar  refuse,  when  it  is  done  in  a  manner  which  is 
deemed  proper,  requires  the  labour  of  the  removal  of  two 
cartloads  of  manure  per  annum  from  each  tenement  occupied 
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^'"g^^y*  by  a  family.  The  contract  price  for  such  labour  in  London  is 
stated  to  be  about  10^.  per  load,  and  the  expense  of  such  cleans- 
ing in  the  poorer  districts  is  about  1/.  per  tenement  per  annum. 
This  fdr  the  poorest  tenements  ocfcupicd  by  weekly  tenants  is 
the  landlord's  charge,  and  amountsto4^rf.  per  week,  exclusive 
of  the  rent  or  expense  of  digging  and  bricking  a  privy,  or  a 
cesspool,  which  may  incur  a  rent  of  at  least  one  halfpenny  a 
tveek  more.  Now  what,  if  large  numbers  were  used,  would 
be  the  expense  of  glazed  earthen  soil-pans  dnd  pipes,  of  the 
same  material,  with  the  syphon  br  other  cheap  and  effectual 
trap  communicating  from  the  soil  pan,  say  in  the  back  part  of 
the  house,  or  where  the  privy,  whether  a  single  privy  or  a 
common  privy,  whether  inside  the  house,  in  the  back  kitchen, 

or  outside  the  house,  in  the  yard,  or  at  the  end  of  a  court? 

The  expense  of  a  glazed  earthen  soil-pan  or  basin,  with  glazed 
trap,  and  eight  feet  of  5-inch  pot-pipes  would,  if  manufactured 
on  a  large  scale  and  fixed  by  practised  workmen,  amount  to 
about  25^.  Blue  glazed  ware  of  red  clay,  bf  similar  manufac- 
ture to  an  ordinary  pipkin,  might  be  provided  and  fixed  for 
15^.  or  16^. 

Would  not  tile  tube'drains,  of  10  inches  diameter,  or  there- 
abouts, suffice  for  the  drainage  of  small  courts? Such  drains 

would  be  ample  if  the  tenements  were  sufficiently  and  con- 
stantly supplied  with  water. 

What  would  be  the  expense,  per  tenement,  of  such  a  drain  ? 

In  Nottingham  the  expense  of  a  central  drain  of  this  kind 

would  be  about  6$.  per  house ;  in  other  towns,  less  closely  built; 
the  etpenso  would  probably  amount  to  10*.  or  I2s,  per  house, 
and  with  the  lateral  drains  to  about  155.  per  house. 

What  would  be  the  lowest  expense  of  a  proper  water-pipe 
and  tap,  and  laying  it  on  the  house,  supposing  numbers  were 

done  ? Supposing  the  tenements  to  be  arranged  in  courts, 

and  on  one  side  of  tne  courts  only,  and  each  house  to  present 
a  frontage  of  15  feet,  the  pressure  of  the  water  to  be  about  80 
feet,  and  the  length  bf  the  court  to  average  eight  dwellings,  the 
expense  would  stand  thus : — 

Fifteen  feet  of  partly  1 -inch  and  partly  |-inch    £.   s,     d, 
pipe,  of  the  average  strength  of  12  lbs.  per 
yard  =  60  lbs.,  at  3d  per  lb.  laid  down     .     0  15     0 
Six  feet  of  -J-inch  branch  pipe,  of  the  strength 

of  8  lbs.  per  yard  =  16  lbs.,  htSd.      •     •     0    4    0 
|-inch  cock      .........     0     3    6 

Three  joints  df  solder  and  labour  .     .      .     .030 

Opening  and  reclosing,  and  repaying  the 
ground,  and  cutting  the  hole  Uirough  the 
wall,  and  staying  the  pipe,  2s,  to  6^.  accord- 
ing to  circumstances,  say  averagely      ..040 

£1^6 
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Thi8  would  be  the  cost  of  laying  on  the  water  for  ordinary  ''•^25'^*^' 
domestic  purposes.  The  water-closet  branch  would  be  an  aa- 
ditional  expense,  the  amount  of  which  would  depend  entirely 
upon  tbe  arrangement  of  the  premises.  If  the  closets  were 
erected  in  pritate  back  yards,  one  to  each  house^  this  additional 
expense  would  probably  stand  thus : — 

£•    e.    d. 

Fburteen  feet  of  ^inch  branch  pipe  :=  3H  lbs., 

at  3c/. 0    9    4 

Cast-iron  service-box,  with  apparatus  for  pre- 
vention of  waste.     0  15     0 

T^o  solder  Joints  and  labour 0    2     0 

Opening  and  dosing  the  ground  and  fi&ing 

pipe  and  apparatus 0     5     0 

£1  11     4 

If  the  closet  be  used  in  common  by  the  occupants  of  more 
than  one  tenement,  this  amount  must  be  divided  by  the  number 
of  tenements  to  which  it  is  made  to  pertain.  A  Water  Com- 
pany, if  authorized  by  Act  of  Parliament  and  secured  in  the 
possession  of  its  property  by  the  substitution  of  the  check  df 
supervision  in  lieu  of  the  cneck  of  competition,  would  be  glad 
to  provide  and  maintain  both  the  foregoing  apparatus  for  a 
weekly  charge  of  Ijrf.  per  tenement  exclusive  of  the  charge  for 
the  delivery  of  water  to  the  house  and  closet  on  the  principle  of 
const  cent  supply. 

Supposing  numbers  done,  and  on  contract,  what  would  b^ 
the  expense  of  laying  down  such  apparatus  on  old  tenements  of 
the  poorer  class  ?  W  ould  1  /.  extra  for  old  tenements,  above  the 
general  expense  of  laying  down  such  an  apparatus,  be  aii  under 

estimate  in  most  provincial  towns? No;  because  in  all  the 

old  districts  of  provincial  towns  the  arrangement  of  the  houses 
is  so  imperfect,  that  one  closet  must  usually  suffice  for  more  than 
one  family. 

Would  the  expense  of  the  whole  apparatus,  when  laid  down 
in  the  simplest  manner,  exceed  5/.  if  done  on  a  large  scale? — — 
It  would  not.  The  total  expense  would,  I  think,  be  about  four 
guineas  in  the  majority  of  cases,  and  especially  so  if  this  kind 
of  work  became,  as  it  very  properly  would,  a  distinct  occu- 
pation. 

And  hence  a  considerable  saving  would  be  effected  on  the 
existing  charge  for  cleansing  the  cesspools  properly ;  would  that 

1)0  so  ? Yes,  beside  effecting  the  perfect  and  immediate  re- 

ir.oval  of  much  offensive  and  disease-generating  matter,  and  so 
promoting  the  health  and  energy  of  the  working  classes.  My  own 
observation  and  inquiry  convince  me  that  the  character  and 
habits  of  a  working  family  are  more  depressed  and  deteriorated 
by  the  defcfctfi  of  their  habitations  than  by  the  greatest  pecuniary 
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T.  HwjHcaiBy.  privatioiis  to  which  they  aro  subject  The  most  deftaly  and 
orderly  female  will  invariably  despond  and  relax  her  exertions 
under  the  influence  of  filth,  oamp,  and  stench,  and  at  length 
ceasing  to  make  further  effort,  probably  sink  into  a  dirty,  noi^, 
discontented,  and  perhaps  gin-drinking  drab — the  wife  of  a 
man  who  has  no  comfort  in  his  house,  the  parent  of  children 
whose  home  is  the  street  or  the  gaol.  The  moral  and  physical 
improvements  certain  to  result  from  the  introduction  of  water 
and  water-closets  into  the  houses  of  the  working  classes  are  far 
beyond  the  pecuniary  advantages,  however  considerable  these 
may,  under  certain  circumstances,  aj^ar. 

You  consider  that  the  private  drains  should  be  closed  and 

impermeable  either  to  water  or  gas? ^Yes;  and  there  is 

another  advantage  that  is  apt  to  be  overlooked — that  if  the 
drains  be  properly  constructed,  rats  and  other  vermin  will  be 
effectually  excluded  from  the  house-drains  or  dwellings. 

Will  it  not  be  an  advantage  to  the  tenant,  and  necessary  for 
any  general  system  of  cleansing,  that  the  house-drains  should 
be  constructed  under  a  general  regulation,  and  executed, 

wherever  the  owner  chooses,  under  a  general  contract? 

Yes ;  it  would  be  advantageous  to  the  public  For  private 
drains  to  be  efficient,  they  require  nearly  the  same  amount  of 
skill  and  attention  in  respect  to  falls,  curved  junctions,  and 
general  arrangement,  as  is  required  in  laying  down  water  or 
gas-pipes.  All  under-ground  work  is  apt  to  be  careleasly  and 
Badly  done,  for  the  demcts,  however  serious,  are  bnried  with 
the  materials. 

To  avoid  this  peculiar  disadvantage,  it  has  been  proposed 
that  the  general  contract  under  which  all  the  branch  drains,  as 
well  as  ue  main  drains,  are  made,  should  be  not  merely  to 
make,  but  to  maintain  them  in  order  for  a  certain  time ;  thus 
giving  the  contractor  a  motive  to  make  good  works  at  first  ? 

^This,  if  found  practicable,  would  be  decidedly  beneficial, 

especially  if  the  works  were  executed  under  the  control  of  a 
competent  officer,  having  no  interest  in  the  contract. 

It  is  presumed  that  you  consider  that  special  general  ar- 
rangements would  be  requisite  in  respect  to  the  trapping  of  all 
house-drains  for  the  prevention  of  the  transmission  of  smells 
and  unwholesome  effluvia  ? — Yes. 

Do  you  consider  that  the  sewers  of  towns  may  be  improved 

in  general  construction,  and  rendered  more  economical?- 

ITes ;  by  the  use  of  egg-shaped  sewers,  built  with  radiating 
bricks.  I  find  an  egg-shaped  sewer,  2  feet  9  inches  high,  and 
2  feet  wide,  may  be  laid  at  a  depth  of  at  least  8  feet  for  about 
3j.  per  foot,  the  bricks  radiating,  and  the  rim  4^  inches  thick. 
Such  a  sewer  will  be  large  enough  for  two-thirds  of  the  streets 
of  a  provincial  town^  if  Uie  inclination  be  not  less  than  1  inch 
in  10  feet    Such  a  sewer  would  frequently  drain  500  or  600 
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bonaes,  and  would  relatively  answer  the  purpose  of  second-   ^-  HMdey. 
sized  (4  feet  6  inches  bj  2  feet  6  inches)  sewers  in  London. 
Stafibrdahire  drain  pipes  of  10  inches  diameter  would  answer 
for  most  courts. 

Are  there  sufficient  data  at  present  to  reduce  a  system  of 
sewage  to  rules,  for  their  arrangement  and  the  determination 
of  the  eapacity  requisite  for  drains  and  sewers  to  convey  the 

water  of  a  given  district? Yes;  I  have  paid  great  attention 

to  this  department  of  the  science  of  hydraulics,  and  have 
arrived  at  laws  which  I  believe  are  generally  applicable. 

Will  you  have  the  goodness  to  furnish  these  results  in  a 
paper  prepared  at  your  leisure? 1  shall  be  ready  to  do  so. 

May  it  be  confidently  stated  that  the  application  of  science 
to  the  construction  of  the  drains  and  sewers  of  most  towns 
would  lead  to  reductions  of  the  common  expense,  as  well  as 

improvements  in  efficiency  ? ^Yes ;  for  drainage  works  now 

require  ftequent  alterations  and  amendment,  in  consequence 
of  the  w«al  of  due  knowledge  and  the  deficiency  of  foresight 
of  the  variable  and  unskilled  bodies  on  whom  the  manam- 
ment  now  devolves.  Any  competent  officer,  acting  under 
general  instructions,  and  possessing  scientific  knowledge  on 
uiese  points,  might  save  much  money,  and  at  the  same  time 
effi^t  gveat  improvements.  Drainage  works  are  too  com- 
monly  considered  to  be  insusceptible  of  improvement  by  the 
application  of  scientific  principles,  and  hence  fall  into  the 
hands  of  tradesmen  or  other  parties  quite  incompetent  to 
design  or  execute  the  work  in  an  efficient  way,  and  in  the  few 
instaaces  in  which  such  works  are  conducted  by  competent 
men,  such  men  are  commonly  controlled  and  directed  by 
persons  totally  incapable  of  exercising  a  sound  discretion  on 
the  subject. 

It  is  presumed  that  you  consider  that  there  ought  to  be  no 
untrapped  gully-holes  opening  from  the  sewer  into  the  streets? 

• This  is  imperatively  necessary  for  the  preservation  of  the 

public  health. 

As  you  improve  your  sewerage  by  these  arrangements,  and 
carry  off  tliMS  elements  of  food  contained  in  it,  much  of  which  is 
now  employed  in  manure,  have  vou  considered  any  method  of 
rendering  the  sewerage  available  for  horticultural  and  agri- 

caltuittl  purposes  ? 1  have  turned  my  mind  to  that  subject. 

In  some  cases  it  will  be  very  easy  to  receive  the  sewer  water  of 
a  town  into  depositing  tanks,  ana  there  to  collect  the  subsiding 
matters.  Witn  respect  to  the  application  of  liquid  manure 
containing  much  valuable  matter,  perhaps  greater  difficulties 
may  arise,  especially  in  such  towns  as  are  not  favourably 
situated ;  for  although  the  water  may  be  pumped  to  a  distance 
for  the  use  of  the  lands,  and  may  be  applied  to  the  purposes 
of  maiket  gardenersj  this  can  only  be  effected  to  a  limited 
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T-^*^j^y»  extent.  The  principal  difficulty  arisen  from  the  very  bfg» 
quantity  of  water  thrown  into  the  sewers  by  steamTenffines  and 
manuractories,  and  it  is  on  this  account^  principally^  that  I  am 
induced  to  entertain  great  doubt  of  the  practicability  of  the 
scheme. 

Do  you  not  think  that  a  system  of  pumping  thp  liquid 
manure  from  towns  might  be  carried  into  effect  ?-— I  have 
afforded  to  the  Commission  some  data  from  which  the  expense 
may  be  estimated.  It  is  quite  clear  that  a  very  great  weight 
of  liquid  material  may  be  moved  by  pumping  more  cheaply 
that!  by  any  other  known  mode  of  conveyance. 

Have  you  made  any  calculations  as  tp  the  cost  of  conv^ance 
of  a  certain  quantity  of  liquid  from  the  sewers  of  the  town  for 

any  given  distance? ^Yes ;  the  cost  of  transmitting  water  to 

a  distance  is  very  trifling  indeed.  Distance  is  scarcely  any 
element  in  the  expense  of  the  conveyance  through  pipes;  in 
fact,  the  pipe  is  a  sort  of  continuous  cartj  which  it  is  not  neces- 
sary  to  move.  You  put  the  water  into  motion  at  one  endj  and 
whatever  force  you  apply  at  that  end  is  transmitted,  minus  the 
friction,  to  the  other,  x  ou  have  not  to  carry  tlie  weight  of  the 
cart  or  of  the  horse  with  you,  and  therefore  the  cost  of  remov- 
ing water  to  a  distance  by  means  of  pipes  is  very  trivial  indeed. 

Could  not  provision  be  made  for  allowing  the  great  bulk 

of  the  rain-water  to  pass  into  subsiding  tanks  ? Yes  ;   I 

think  it  desirable  that  the  water  should  be  passed  through  such 
subsiding  tanks  (supposing  more  than  one^  for  I  prefer  more 
than  one,  and  see  many  advantages  in  there  being  more  than 
one,  even  though  the  area  may  not  be  increased),  depositing 
the  solid  matter  and  then  going  over  a  weir;  but  in  many 
towns  a  large  quantity  of  sand  is  bpme  down  by  the  rain,  and 
when  that  comes  down  it  would  be  desirable  that  the  water 
should  not  be  passed  through  the  tanks  at  all,  but  take  another 
course. 

Now,  since  the  hand-labour  and  cartage  of  the  two  loads,  to 
empty  the  cesspool  or  privy,  has  to  be  performed,  whether  in 
country  or  town,  will  not  the  saving  be  equally  effected  by  a 
system  of  removal  in  suspension  in  water,  to  catch-pits  or 
receptacles  in  the  country,  whence  the  manure  may  be  sold  to 
the  farmer  when  deposited,  minus  the  labour  of  exm)tying  the 

privy  and  the  cartage  to  and  from  the  town  ? The  cost  of 

transmitting  water  to  a  distance  of  five  miles,  and  to  a  height 
of  200  feet,  including  wear  and  tear  of  pumping  machinery, 
fuel,  labour,  interest  of  capital  invested  in  pipes,  reservoirs, 
engines,  &c.,  amounts  to  about  2i(/.  per  ton.  The  cost  of 
cartage  to  the  same  distance  and  height  wil},  under  favourable 
circum9tancesy  amount  to  4s,  per  ton.  The  quantity  of  water 
annually  consumed  by  one  individual  amounts  to  about  20  tons, 
and  the  refuse  produced  is  usu^ly  estimat^4  at  about )  t^n  i 
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eonseqaently*  3 1  torn  of  liquid  maQuve  mpst  be  (caii^portftd  io  '^*  ^%^^' 
pl^Mce  of  1  ton  of  solid  manure  \  and  hence  it  appears  that  the 
expenses  of  conveyance  to  a  distance  of  five  miles  in  the  liquid 
and  solid  states  would  be  almost  precisely 'equal.  The  liquid 
manure  would,  howjBver,  be  available  as  an  irrigant,  and 
produce  vastly  greater  effects  than  the  solid  manure,  of  which 
much  of  the  most  valuable  components  is  dissipated  in  the 
atmiMpber^.  In  th^  neighbourhood  of  i^dinbiirgh,  whera 
scwer-water  is  applied  as  a  manure,  fouir  or  more  props  ^r^ 
yearly  obtaineti.  (t  is  questioqabU  whether  the  depo$ited 
manure  would  alone  be  of  much  value,  inasmuch  as  the 
soluble  salts  would  be  retained  by  the  water.  The  main 
objection  to  the  execution  of  this  project  would,  I  apprehen4« 
arise  from  the  difiiculty  of  preventing  the  admixture^  of  the 
waste  water  of  steam-en^nes  with  the  ordinary  se^er-w^ter. 
If  a  town  of  50,000  inhabitants  have  dispersed  over  it  a. 
number  of  condensing  engines  of  pnly  dOO-horse  power  in  the 
aggregate,  the  waste  water  will  amopnt  to  at  least  1<^0  gallons 
per  minute,  while  the  house  sewer- water  will  not  excepd  1200 
gallons  per  minute.  I  do  not  see  the  same  difficulty  ifith 
respect  to  rain«  for  the  sewer-water  may  then  be  excluded  froi)A 
the  reservoirs,  or  be  allowed  to  flow  through  them  and  deposit 
the  insoluble  matters  in  its  course. 

You  have  stated  that  the  main  difficulty  attending  the  pump- 
ing of  the  sewage  ^ater  out  of  a  town  mr  application  in  agri- 
culture arises  fro|a   the   admixture  of   the  waste  wster  of 

steam-engines  n^th  the  sewer  water  7 1  have. 

Now  it  is  stated  in  evidence  that  ip  those  parts  of  the 
metropolis  where  such  water  is  allowed  to  run  into  the  sewefSj 
the  emanations  from  the  sewers  are  additionally  offensive  an^ 
probably  additionally  injurious^  it  being  explained  that  the 
additional  heat  facilitates  decomposition,  and  the  steam  or 
moisture  diffuses  it?— — ^We  hav6  had  instances  of  a  like  nature 
in  Nottingham.  At  the  bottom  of  St.  James's-street,  and  at 
the  corner  of  Bridlesmith-gate  the  effluvium  emanating  from 
the  sewer  water  has  been  most  offensive,  and  has  been  the 
occasion  of  frequent  observation  and  complaint.  The  intro- 
duction of  a  good  systenf  of  <'  trapping  "  would  remove  the 
evil. 

As  an  instanpc  of  the  effect  of  heat  and  moisture  combined 
in  producing  injurious  effects,  it  is  mentioned  that  the  persons 
who  remove  the  clothes  from  the  fever  patients  and  carry 
those  clothes  from  the  Hospital  are  never  known  to  catch  fever, 
whilst  the  persons  who  wash  them  are  rarely  known  to  escape  ? 

All  elastic  fluids  are  most  efficient  articles  of  v^orizable 

matter.  It  is  now  more  than  suspected  that  the  matter  of 
infection  is  in  its  physical  properties  very  analogous  to  some 
of  die  hydro-carbons,  which  though  nearly  fixed  at  and  below 
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^'  "bm^'*^'  ^  certain  temperature  become  rapidly  volatilized  and  absorbed 
on  the  addition  of  a  few  degrees  of  heat  to  the  air  or  other 
elastic  fluid  with  which  they  may  be  in  contact.  It  is  probable 
that  a  large  quantity  of  *'  febrine  "  may  in  this  way  be  conveyed 
into  direct  communication  with  the  blood  in  its  passi^  through 
the  lungs  of  a  washerwoman  and  so  produce  the  effect  alluded 
to.  The  emanation  from  heated  sewer  water  is  physically 
similar  to  but  is  much  more  heavily  loaded  with  noxious  matter 
than  the  steam  of  a  wash-house. 

Inasmuch  as  by  the  general  principles  of  legislation  and  of 
local  administrative  policy  all  the  excreta  of  a  town  belong  to 
the  public,  and  their  modes  of  removal  and  useful  application 
are  matters  of  public  policy,  would  it  not  be  an  easy  and 
proper  arrangement  to  require  all  such  water  to  be  carried 
away  in  some  small  separate  drain,  as  a  one-foot  tube-drain  ? 

Unless  the  waste  water  after  being  collected  could  be 

usefully  and  profitably  applied  there  would,  I  think,  be  some 
difficulty  on  the  score  of  expense,  especially  if  the  cost  which 
might  in  some  instances  amount  to  a  couple  of  hundred  pounds 
or  more  were  made  to  fall  upon  the  owner  of  the  engine.  This, 
in  fact,  would  be  to  impose  a  penalty  on  existing  manufactur- 
ing enterprizes,  which  1  think  very  undesirable ;  but  I  do  not 
object  to  the  introduction  of  any  alteration  of  existing  ar- 
rangements, providing  such  alterations  be  effected  at  the 
fublic  expense.  Upon  a  further  consideration  of  the  subject, 
am,  however,  disposed  to  think  a  separation  of  the  waters 
would  not  in  general  be  needful.  On  the  system  of  constant 
supply  the  quantity  of  water  annually  delivered  to  a  town  of 
50,000  inhabitants,  and  for  the  most  part  returned  by  the 
sewers,  is — 

[lahab.       Gal.      Dayi. 

50,000  X  20  X  S65 =  865,000,000  gallons, 

and  the  water  from  steam-engines  of  the 
aggregate  power  of  500  horses  would  at 
most  amouat  to — 

Hones.    Gal.    Mio.    Houn.    Dayi. 
500  X  4  X  60  X  12  X  800     .     .     =  482,000,000  gallons. 

Making  a  total  of    .     .     .  797,000,000  gallons. 

Now  this  is  only  equal  to  the  quantity  of  rain  which  falls  in 
the  course  of  a  year  upon  820  acres  of  land,  and  would  amount 
to  an  average  daily  depth  of  the  twelfth  part  of  an  inch  upon 
that  extent  of  surface.  A  town  of  the  magnitude  instanced 
requires  much  more  than  this  quantity  of  land  for  the  pro- 
duction of  the  various  descriptions  of  fruit  and  vegetable  crops, 
and  reasoning  upon  the  ascertained  advantages  derived  by  tne 
gardeners  at  Edinburgh  from  their  very  imperfect  applications 
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of  sever  water  would  be  greatly  benefited  by  the  contemplated   **  "^ij^'^ 
Arrangements,  althoagh  obtained  at  an  annual  cost  to  the 
cultimtors  of  the  soil  of  perhaps  3/.  per  acre  for  mains*  works, 
a.nd  management,  and  1/.  or  2/.  per  acre  for  the  distributary 
apparatus  situated  within  the  private  grounds. 

Are  you  not  aware  that  large  public  tepid  baths  have  been 
formed  in  London  with  the  waste  water  of  steam  engines  ?  ■ 
Yes,  and  that  there  is  a  similar  application  of  engine  water  at 
Xottingham. 

What  extent  of  public  baths,  and  at  what  heat  would  such 

ryOO-horse  steam  engine  supply? ^The  water  would  suffice 

to  bathe  26,000  persons  per  diem.  The  temperature  might 
Ine  as  high  as  from  92*  to  110*  if  taken  from  the  hot  well  of 
the  engine,  and  as  low  as  irom  60*  to  80*  if  taken  from  the 
waste  pipe.  The  temperature  of  the  waste  water  of  different 
engines  varies  very  considerably,  the  average  is  probably  70* 
or  75^. 

What  size  of  public  wash-houses,  such  as  are  in  successful 

use  at  Liverpool,  would  such  waste  water  supply  ? Larger 

than  would  be  required  to  wash  for  a  whole  county. 

What  do  you  do  with  the  waste  water  of  your  own  steam 

engines  ? ^Return  it  to  the  river.     Some  years  ago  it  was 

thought  that  this  water  might  be  made  available  for  a  public 
bath  to  be  placed  without  the  Company's  works,  but  a  prudent 
apprehension  existing  that  the  public  might  dislike  the  notion 
of  a  bathing-house  so  near  the  Company's  reservoir,  the 
'^  scheme,"  though  useful  and  practicable,  was  abandoned. 

For  the  application  to  agricultural  production  of  such  liquid 
refuse  as  a  town  affords  for  manure,  would  not  such  a  mode  as 
that  by  water-pipes  and  jets  at  high  pressure  have  advantages, 
in  respect  to  rapidity  and  cheapness  of  distribution,  over  the 
common  mode  by  irrigation,  and  by  water  meadows,  especially 

for  market  gardens  in  the  vicinity  of  towns? 1  think  so ;  for 

the  grasses  of  agriculture  are  not  naturally  the  production  of 
submerged  grounds,  and  though  undoubtedly  benefited  by 
temporary  immergenoe  under  water  containing  fertilizing 
agents,  would  obviously  be  much  more  benefited  by  a  distri- 
bution of  such  water  unaccompanied  by  submergence. 

Have  you  hitherto  considered  the  subject  with  a  view  to  any 

practical  application? Some   years   ago    I   proposed  to  a 

landed  proprietor  to  raise  water  by  steam  power  from  a  brook, 
for  distribution  over  a  farm  of  about  300  acres ;  the  estimated 
expense  was  about  3000/.,  but  it  was  not  considered  necessary 
in  this  case  to  introduce  so  many  lines  of  pipes  as  I  should  now 
be  disposed  to  recommend,  especially  in  the  case  of  valuable 
lands  in  the  vicinity  of  towns. 

Specimens  of  six-inch  and  four-inch  strong  earthen  pipes 
have  been  produced  to  the  Commission  which  have  only  yielded 
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^'%^'  lit  a  toresrare  of  ft  head  of  water  of  900  feet,  800  feet  beiiig  tke 
proof  pressure  to  which  iron  pipes  for  the  supply  of  towns  are 
exposed ;  supposing  that  these  strong  clay  turns  bear  an  equal 
continuous  pressure,  will  they  not  only  have  the  advantage  of 
being  two-thirds  cheaper  than  iron,  but  of  being  ineorronve  ? 

^They  will  not  be  two-thirds  cheaper,  because  the  txpetses 

of  laying  them  will  not  be  diminiriied.  They  will  eertoinly 
not  corrode  by  oxidation,  but  iron  pipes  kept  constantly  filled 
are  not  subject  to  any  considerable  or  injurious  corrosion. 

In  Irespect  to  the  advantageous  conaoUdation  of  the  duties  of 
paid  officers  in  reference  to  new  public  works  whei«  scientific 
superintendence  is  needed,  Mr.  Tnarp,  the  surveyor  of  Hull,  is 
asked : — 

"  Q.  Suppose  aa  officer  of  propci-  qunlificstions  Were  rcquiitd  to 
deiK)te  his  whole  time  to  the  public  service,  do  you,  judging  !ronl  ywir 
ttWii  experience^  see  any  difficulty  in  one  officer^  {after  sodi  woito  as 
those  contemplated  for  the  relief  of  a  town  were  in  action,)  as  a 
responsible  officer  of  public  works,  superiatehdiug  the  general  house 
and  street  drainage,  and  road  drainage  and  cleausiogi  and  sappliea  of 
water,  and  seeing  to  the  execution  of  the  provisions  of  a  Building  Act 
in  respect  to  proper  drainage,  levels,  and  ventilation  f'—A.  One  officer 
tnight,  t  think,  do  it  in  eeneral.  liere  the  corporation  have  a  property 
tn  houses  and  farms,  producing  a  rental  of  upwards  of  10,000/.  a-year, 
and  the  corporation  surveyor  could  not  ncfw  do  it  without  assistance. 
In  AitJst  towns,  with  proper  assistance,  one  officer  inight  accomplish  the 
Work  Very  well.  If  tlie  drainage  and  supplies  of  water  are  carried  oat 
as  parts  of  one  system,  they  wouM  without  doubt  be  the  best  carried  out 
under  one  authority.  In  laying  and  taking  ap  water  pipes  I  skaufal  find 
k  of  great  inconvenience  if  I  had  not  the  control  of  the  pavements.  In 
the  Dock  Company's  grounds,  where  I  have  no  authority  over  die  pave- 
ments^ it  has  occasioned  delay  and  obstruction  to  the  public  worka." 

iTou  manage  the  gas-works  as  well  as  the  water*w(»ic8  of 
Nottingham,  do  you  not,  besides  attending  to  yomr  other  pro- 
jessional  busiiiess  ? Yes,  I  do. 

Does  your  own  experience  corroborate  the  condusien  that, 
in  order  to  obtain  tho  services  t>f  officera  competent  from 
scientifie  quulifioations  to  conduct  such  works  economicaUy; 
in  order  also  to  avoid  t^e  dashing,  delay,  and  wattt  of 
adaptation  of  arrangements  that  must  be  combined  to  obtain 
the  same  end  eiiciently-^the  local  works  for  the  suppliCT  of 
water,  &e  drainage  of  the  town,  the  drc»nage,  care,  asid  cfeans- 
insg  q(  the  roads  may  be  UEdvantamomsly  and  eeonosilically 
oonscdidated   under  the  supetintendence  of  one  engineer,  or 

officer  of  scientific  quaUfications  ? Yes  ^  in  iocalitieB  entifely 

new  to  these  objects,  I  think  one  such  officer  may  advantage- 
ously control  such  works ;  and  in  locaiities  where  t^e  works 
are  already  established,  those  under  the  public  oontrol  may  be 
advantageously  consolidated;  but  the  management  tsftihce  con- 
cerns of  private  or  mcorpora^  companies,  mhose  wcrfai  Imve 
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been  confltrveted  with  private  capital,  woqU  poanblj  not  admit  t.  ^j^r 
of  eaqr  conacdidatioii  with  that  of  bodies  who  have  constructed  ^' 
their  wwka  from  funds  raised  by  public  rates.  There  can, 
howeTer»  be  no  doubt  that  the  mutual  interests  of  the  public 
and  these  companies  would  be  promoted  and  secured  by  the 
estaUiriiment  of  a  competent  authority  instituted  by  Parlia^* 
ment,  iox  the  purpose  of  exercising  aue  control  and  super- 
vision. 

What  do  you  consider^  either  as  to  a  new  or  an  old  district 
\vhichmay  stand  in  need  of  improvement,  in  respect  to  supplies 
of  water  or  general  drainage,  would  be  the  first  practical  step 
to  be  taken?— <— In  respect  to  drainage,  it  will  in  many 
instances  be  found  that,  owing  to  the  neglect  of  the  natural 
water-courses,  the  waters  of  we  district  are  very  imperfectly 
carried  away :  this  is  particularly  the  case  in  flat  and  mamhy 
districts;  and  along  the  course  of  considerable  streams,  80me*> 
times  obstructions,  both  natural  and  artificial,  6ccur  at  die- 
tances  considerably  removed  from  the  place  intended  to  be 
improved.  It  will  therefore  be  necessary  to  institute  a  search^* 
ing  survey,  and  to  construct  a  comprehensive  plan  for  the 
purpose  of  ascertaining  and  determining  the  nature  and  extent 
of  those  improvements  which  may  be  deemed  necessary  to  pro- 
mote the  health  and  comfort  of  the  population  that  are  to  be 
alTected.  Such  survey  and  plan  woula  also  materially  con- 
tribute to  the  efficiency  of  construction  and  the  economy  of 
management.  The  extent  of  survey  must  be  determined  by 
the  natural  features  of  the  country,  and  must  not  be  limited 
by  any  artificial  boundaries.  Hence  it  is  manifest  that  such 
survey,  however  originated,  should  not  be  left  to  the  manage- 
ment and  discretion  of  parties  having  limited  and  conflicting 
interests^  but  shoald  be  conducted  by  some  distant  and  dis- 
interested authority,  to  which  neither  the  rural  nor  the  urban 
district  population  could  offer  any  valid  objection.  Such  a 
snrvey  would  necessarily  be  first  directed  to  the  examination 
of  the  principal  river  upon  which  the  drainage  of  the  district 
depended,  wim  a  view  to  ascertain  whether  any  impediments 
of  a  removcable  nature  existed  in  or  upon  such  river.  In  case 
no  impediments  were  feund,  it  would  then  next  be  necessary  to 
i-xamine  all  the  outfalls  of  the  brooks  and  minor  streams,  and 
to  pursue  these,  levelling  in  the  direction  opposite  to  that  in 
which  the  water  flows,  for  the  purpose  of  determining  the 
rarioas  rates  of  inclination  and  other  circnmitonces  which  may 
Imve  aas  influenoe  on  the  discharge  of  the  water  from  the 
locality.  It  will  then  be  seen  what  improvements,  by  deepen- 
ing or  otherwise,  may  be  necessary  to  the  o^n  streams  to  give 
effect  to  the  system  of  sewers  that  may  afterwards  be  introduced. 
Previously  to  designing  new  sewers  or  improving  old  ones,  it 
will  be  necessary  to  continue  the  levels  from  the  rivers,  brodcs, 

^  o2 
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T.  >^g^7>  and  BtreamB  into  and  along  all  streets  and  highways  withm  the 
natural  area,  and  to  note  with  great  particularity  what  quantity 
of  water  is  now  or  may  hereafter  be  transmitted  from  portions 
of  the  country  situated  beyond  the  immediate  limits  of  the 
survey  and  irovi  those  places  to  which  the  town  is  most  likely  to 
extend.  It  would  be  necessary  to  make  provision  not  merely  for 
the  ordinary  amount  of  water,  but  to  have  particular  regard  to 
the  removal  of  the  extraordinary  falls  of  water  on  the  occur- 
rence of  heavy  storms,  by  which  it  frequently  happens  that  the 
houses  of  the  labouring  claases,  situated  in  the  lowest  parts  of 
manufacturing  towns,  are  inundated,  and  are  so  rendered  for 
long  periods  both  uncomfortable  and  insalubrious.  Such  a 
survey  would  govern  and  determine  the  alterations  and  additions 
to  the  existing  house  and  street  drainage,  and  the  levels  for  the 
repavement  and  improvement  of  the  road  and  streets.  Such  a 
survey  would  also  oe  useful  for  the  better  distribution  of  gas 
and  water.  In  conseouence  of  the  want  of  a  survey  and  the 
independent  action  of  different  local  bodies,  or  of  successive 
members  of  the  same  bodies,  great  injury  is  done  to  existing 
property,  and  much  doubt  arises  with  respect  to  the  proper 
position  of  new  building.  Thus  it  frequently  happens  that 
after  a  street  has  been  laid  out  and  built  upon,  and  sewers 
formed,  and  gas  and  water-pipes  laid  and  pavements  put  down, 
that  a  part  of  such  arrangements  will  be  found  or  deemed  by 
a  subsequent  authority  unsuitable  or  inefficient.  The  surface 
of  the  street  will  therefore,  perhaps,  be  arbitrarily  altered,  rais- 
ing or  lowering  the  ground  two  or  three  feet  above  or  below 
the  door-ways  of  the  houses,  and  burying  deeper  or  exposing  and 
necessitating  the  removal  of  gas  or  water-pipes.  I  have  known 
houses  rendered  nearly  inapproachable  by  such  alterations;  I 
have  known  instances  in  which  water-pipes,  laid  at  proper 
depths  of  three  feet  deep,  have  been  brought  by  the  lowering 
of  the  road  so  close  under  the  pavement,  that  the  pipes  have 
been  broken  by  passing  carriages.  Pipes  have  also  been  buried 
six  feet  deep  by  the  raising  of  the  road.  Such  disturbances 
occur  in  the  oldest  parts  of  towns,  where  it  misht  have  been 
reasonably  concluded  that  no  alterations  would  be  necessary. 
I  do  not  mean  to  convey  that  such  alterations  were  not  really 
sometimes  improvements  of  the  roads;  but  that  the  great 
sacrifice  attending  such  alterations  might  have  been  avoided 
had  the  works  been  originally  formed  on  a  proper  survey,  and 
under  the  supervision  of  a  competent  and  permanent  authority. 
In  the  formation  of  new  districts,  such  a  survey  would  govern 
the  direction  of  the  drainage,  and  thence  the  direction  and  final 
formation  of  streets;  and  would  determine  the  levels  of  the 
floors  of  the  houses  both  with  reference  to  the  drains  and  the 
pavement.  In  suburban  districts  property  is  now  much  injured 
by  being,  without  any  purpose  and  in  entire  ignorance,  placed 
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above  and  below  proper  road-way  and  drainage  levels.  This  t.^jwi  tiey 
state  of  nefflect,  from  want  or  information,  interferes  with 
comfort,  health,  and  ultimate  economy.  Straggling  houses  are 
built,  perhaps  along  the  side  of  an  undulating  or  irregular 
suburban  road,  one  house  up  and  one  down;  intermediate 
houses  are  afterwards  gradually  added;  and  at  the  end  of 
some  years  the  street,  thus  irregulai'ly  formed,  at  last  receives 
the  attention  of  the  parish  authorities,  who  proceed  to  make 
such  alterations  as  may  then  suit  their  own  peculiar  and  per- 
chance ill-founded  notions. 

Would  it  not  be  an  advantage  to  the  builders,  tliat,  before 
laying  down  the  foundation  of  any  new  building,  its  essential 
relations  to  drainage  and  levels  should  be  predetermined,  and 
that  on  going  to  the  engineer  or  officer  of  works  of  a  district  in 
whose  charge  such  survey  should  be  left,  and  upon  giving  such 
engineer  the  ground-plan  of  the  building,  he  (the  builder) 
should  be  entitled  to,  and  have  afforded  to  him,  all  the  levels, 
inclines,  and  forms  of  drainage  necessary  for  his  information  and 

guidance  ? ^Yes  ;  it  would  be  advantageous  to  the  builder, 

and  of  essential  service  to  the  public;  and  1  may  here  add  that 
it  appears  to  me  very  desirable  that  the  plan  to  be  made  upon 
the  survey  already  mentioned  should  have  lines  of  contour 
or  equal  altitude  distinctly  marked  thereon,  that  the  best  and 
most  economical  arrangement  might  be  at  once  selected. 

Supposing,  in  new  districts,  the  appointment  of  one  com« 
potent  officer  having  superintendence  of  the  works  for  drainage 
and  supplies  of  water,  and  the  care  of  the  roads,  being  in  pos- 
session for  such  works  of  the  public  survey,  having  to  visit  and 
examine  new  building  sites  and  new  streets,  to  see  that  the 
drains  were  being  perfectly  laid;  might  ho  not  be  charged  . 
with  the  duty  of  seeing  that  party  walls  were  properly  con- 
structed, and  that  other  provisions  incident  to  an  Improvement 

Act  were  duly  complied  with  ? 1  think  the  imposition  of  this 

duty  would  occasion  little  additional  tiouble,  and  that  it  would 
afford  the  further  advantage  that  a  builder  would  have  only 
one  officer  to  consult  instead  of  many. 

Should  you  think  that  a  survey  of  60  inches  to  a  mile  would 
be  ample  for  all  the  purposes  of  drainage  and  increase  of  towns, 
and  most  other  matters  ? ^Yes ;  but  I  think  it  might  be  de- 
sirable to  have  in  a  book  some  parts  on  a  larger  scale  for  very 
particular  purposes. 

With  respect  to  contour  lines,  what  should  you  consider 
generally  a  useful  difference  in  the  vertical  distance  of  the  con- 
tour lines  from  each  other? On  national  maps  it  would  be 

sufficient  to  mark  every  10  or  20  feet  on  district  maps ;  the 
difference  ought  never  to  exceed  five  feet.  In  some  cases, 
where  towns  are  flat,  it  may  be  desirable  to  mark  every  second 
foot^  or  even  every  single  foot.    In  towns  the  bench  mark^  to 
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^^^<7    be  of  general  service,  should  not  be  more  than  100  yards 
apart. 

Would  you  not  think  it  desirable  that  bench  marks  should 
be  insertea  in  public  buildings*  supposing  such  a  survey  to  be 
carried  out,  in  order  that  the  levels  might  be  always  connected 

with  an  uniform  datum  level? ^Not  only  on  public  buildings 

but  on  all  private  buildings  where  they  might  appear  useful, 
as,  for  instance,  at  the  oorners  and  in  the  bends  of  streets. 
Such  marks  would  be  exceediagly  useful  in  laying  down  pave- 
ments in  streets,  in  determining  the  inclinations  of  the  sewers. 
in  laying  and  proportioning  the  magnitude  of  gas  and  water- 
pipes,  in  determining  the  heights  of  the  floors  of  houf»es,  and 
for  a  great  many  other  purposes  of  a  public  character.  I  have 
found,  in  the  course  of  business,  the  gieatest  inconvenience  to 
result  from  the  absence  of  such  a  datum.  I  conceive*  also,  that 
these  marks  would  be  of  some  importance  in  a  sanatory  point 
of  view,  inasmuch  as  they  would  enable  the  influence  of  eleva- 
tion  to  be  taken  into  account.  They  would  likewise  serve  to 
check  and  regulate  the  construction  of  all  public  works,  for  it 
h4^pens  now  sometimes  that  in  laying  a  sewer  the  builder  will 
commit  a  great  error,  and  the  work  has  to  be  taken  up  and 
done  over  again.  Now,  if  those  bench  marks  existed  at  short 
distances,  the  operation  of  boning  ^  would  in  such  a  case  be 
substituted  for  that  of  levelling,  and  the  operation  of  boning 
a  workman  may  perform  with  accuracy  who  would  be  totally  in- 
capable of  performing  the  more  difficult  operation  of  levelling. 

Then  the  bench  marks  would  not  merely  serve  for  the 
guidance  of  the  masters  and  the  superintendents  of  works,  but 
also  for  the  guidance  of  the  workmen  themselves  in  the  course 
of  their  common  works? They  would.  The  workmen's  in- 
structions would  be  i*eferred  to  the  bench  marks.  The  bench 
marks  would  also  supply  a  great  amount  of  useful  information 
to  public  Boards,  wiio  could  then  judge  in  many  instances  with 
nearly  the  same  accuracy  with  which  a  surveyor  or  engineer 
could  judge.  They  would  afford  constant  infonnatiott,  and 
save  numerous  repetitions  of  surveys. 

It  is  your  opinion  that  it  would  ultimately  save  expense  to 

the  town,  the  beni^  marks  having  been  once  established  ? 

Certainly. 

Do  you  see  any  ground  for  believing  that  the  construction 
of  detached  houses  may  be  promoted,  as  a  better  and  not  more 
expensive  security  against  the  soread  of  firea,  than  the  erection 

of  party  walls  between  each  dwelling  ? In  general  it  would 

be  cheaper,  and  almost  invariably  more  beneficial  to  leave  an 
unoccupied  plot  of  ground  of  the  width  of  a  house  at  the  end  of 
every  eighth*  tenth,  or  twelfth  dwelling  of  a  street ;  such  a 

*  For  an  ezplanstioB  of  tliit  mode  of  leveUtngi  Me  the  erideiiee  of  Mr.  Dean- 
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measoie  would  not  only  preveiit  the  latei^l  spire^  of  ^eiftruff-  ^*  ''w'*'' 
tive  fires,  but  would  securq  a  free  ventilation  of  the  interiors 
of  squares^  or  blocks  of  buildings  which  are  now  little  better 
than  cisterns  of  stagnant  air  contaminated  by  every  source  of 
exhalation. 

Would  ^  spacp  to  every  eighth  bouse  suffice?-- — ^Yes^  \ 
think  it  would ;  the  distance  between  these  spacer  might  in 
general  be  reguln^ted  by  the  class  of  houses  op  f^  due  considera- 
tion pf  all  the  circumstances  affecting  the  bei^lth  and  copditipn 
of  the  inhabitants. 

Would  not  the  extra  expense  of  eight  or  ten  party-walls  in 

feneral  exceed  the  value  of  the  land  required  fo|*  the  ^pape  ? 
n  general  it  wpuld;  particularly  in  provincial  town^  and  ui^W 
neighbourhoods. 

From  your  practice  or  observation^  in  respect  to  the  con- 
struction pf  tenements  in  the  provincial  towns*  do  you  deen| 
legislative  protection  necessary  as  to  the  sorts  and  sufficiency 
of  materials,  sp  as  to  ensure  the  stability  of  tenefinents  o)r 

edifices  of  any  kind? 1   think  that  legislation  on  the^e 

points  would  have  the  effect  rather  of  preventing  improvement 
than  otberwise,  by  restricting  invention  and  the  use  of  new 
materials.  I  would  carefully  avoid  an  excess  pf  legi^latiop,  and 
prefer  giving  general  discretioi^sry  powers  to  a  competent 
authority. 

This  arranfi^epojent^  then,  would,  beside^  effectually  prevent- 
ing the  later^  spread  of  fires,  secure  a  greatly  improved  ventir 
lation  within  and  amongst  the  buildings?— — Yes,  it  would  4p 
this,  and  in  m^y  cases  afford  double  frontages  for  shops  and 
other  buildings  requiring  a  large  quantity  of  light.  J  state 
thi^  more  with  a  view  to  the  regulation  of  the  sites  of  houses 
in  new  districts  than  with  a  view  to  any  alteration  of  build- 
ings in  old  districts. 

Are  there  any  perty  walls  to  the  tenements  of  the  working 

classes  at  Nottingham  ? No ;  the  dividing  walls  ar.e  very 

rarely  more  th^  lour  inches  and  a  half  in  thickness. 

Do  fires  ever  occur  in  buildings  of  this  class? Vjery 

rarely,  practically  never. 

Then  practicaUy  there  would  appear  to  be  no  need  of  party 
walls  in  respect  to  this  class  of  dwellings,  at  the  least  for  the 
prevention  of  fire  ? 1  think  not. 

What  would  be  the  additional  expense  of  a  party  wall  to 
this  class  pf  dwellings  ? Generally  about  5/.  per  house. 

What  proportion  does  that  bear  to  the  whole  cost  of  the 
house  ? — About  one-twelfth. 

What  additional  rent  occasion? About  two-pence  per 

week. 

Tibiat  i0  to  say,  a^  oiuch  as  would  pay  for  inuring  a  loss  of 
200/.  (including  the  duty)  and  double  the  expense  of  affording 
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*'•  ''Sj^'*   *  supply  of  water,  instantaneously  applicable  to  the  extinction 
of  any  fire,  night  as  well  as  day,  ana  diminishing  the  necessity 

of  insurance  itself? ^Yes,  certainly. 

In  respect  to  the  higher  class  of  dwellings,  have  you  observed 
any  case  for  legislative  interposition  to  ensure  the  building  of 
party  walls  at  Nottingham  or  other  towns  for  which  there  is 

now  no  Building  Act  ? ^No,   I  have  observed  no  amount  of 

evil  to  compensate  for  the  expense.  The  gross  expense  of  party 
walls  would  almost  everywhere  be  greater  than  tne  amount  of 
capital  requisite  for  supplying  it  with  water. 

You  have  now  examined  the  different  rates  of  mortality 
incident  to  different  states  of  the  internal  and  external  ventila- 
tion of  houses ;  to  the  different  states  of  atmospheric  impurity 
occasioned  by  the  defective  arran^ments  for  the  internal 
cleansing  of  their  houses  and  the  defective  arrangements  for 
the  cleansing  and  drainage  of  the  streets  and  land  in  the 
vicinity  of  houses  :  to  what  extent  do  you  consider  it  practica- 
ble to  reduce  the  mortality  prevalent  amongst  the  labouring 

classes  by  measures  within  public  administrative  control  ? 

To  the  extent  of  20  per  cent,  most  certainly,  and  by  the  same 
means  promote  their  comfort,  happiness,  intelligence,  and 
pecuniary  interests. 

Has  not  your  attention  been  called  to  the  defects  of  the 
existing  arrangements  for  obtaining  supplies  of  water,  and  for 
effecting  drainage  and  other  local  improvements  attendant  on 
the  present  mode  of  procedure  for  obtaining  powers  to  effect 

such  objects  by  private  or  local  Acts  of  Parliament  ? In  the 

course  of  practice  as  an  engineer,  my  attention  has  been  un- 
avoidably arawn  to  this  subject. 

Are  not  many  small  places  excluded  from  the  benefits  ob- 
tained by  larger  places,  by  the  great  cost  of  procuring  an  Act 

of  Parliament  ? ^Ycs  ;  the  expense  of  procuring  an  Act  of 

I'arliament  operates  to  prevent  many  useful  works  of  small 

jzc  from  being  executed.     I  have  £nown  small  water-worka 

gas-works  to  be  established  without  the  authority  of  Par- 

liaiivient,   and  for  as  little   as   would  have  been  the  cost  of 

obtaf  «ninff  the  power.    Of  course  this  was  done  at  considerable 

hazarq^I*  ^^^  ^^  protection  is  now  afforded  to  works  so  esta- 

blishcciXt     'n  so<^^<^  instances  the  place  has  gradually  grown, 

and  the  Works  have  ultimately  afibided  the  appearance  of  profit. 

A  competitor  has  then  steuped  in,  and  by  obtaining  an  Act  of 

Parliamcnh^*  greatly  injured  the  first  adventurers.   Hence  arises 

a  reluctance^  to  invest  mone^*  in  works  which  are  too  small  to 

bear  the  cxp^*^'^^^  of  •^  *^<^^  ot  Parliament,  and  vet  too  costly  to 

be  constructe^J^.  without  one. 

In  these  casflb^  lure  not  two  capitals  and  two  establishments 
imposed  on  »  fi«Sj^  ^^^^  might  be  well  sui^lied  by  one  ?- 
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Does  not  this  also  occur  when  the  first  company  was  esta-   '^'  ''gj*'*^* 
blished  by  Act  of  Parliament  ? ^Yes,  frequently. 

What  is  the  operation  of  this  introduction  of  a  second  com- 
pany?— Usually  injurious  to  the  interests  of  the  proprietors 
and  of  the  public. 

State  upon  what  you  ground  that  opinion  ? ^Two  capitals 

become  invested ;  two  sources  of  wear  and  tear  are  created ; 
two  managements,  and  two  complete  sets  of  officers  must  be 
maintained ;  two  causes  of  loss  and  leakage  are  established ; 
for  all  which  the  public  must  and  do  ultimately  pay  as  well  as 
for  the  enormously  expensive  conflict  to  obtain  the  Act  of  Par- 
liament, and  for  the  rivalry  and  strife  of  several  subsequent 
years.  It  may  be  mentioned  that  in  some  districts  of  London, 
three,  four,  or  five  companies  have  pipes,  and  are  occupied  in 
performing  the  service  which  roi^ht  be  quite  as  effectually 
rendered  by  one,  and  perhaps  by  that  one,  under  proper  super- 
vision, at  half  the  cost  of  the  present  supply.  These  companies 
seldom  continue  in  active  competition  for  lone  periods.  Finding 
the  competition  ruinous,  they  coalesce  openly,  or  enter  into  a 
private  understanding,  by  which  the  public  are  deprived  of  the 
benefits  of  the  supposed  competition.  The  charges  are  either 
increased  or  remam  fixed  much  above  those  at  which  a  single 
company  would  will\pgly  supply.  It  may  be  affirmed  that  the 
metropolis  might,  under  proper  arrangements,  be  efficiently 
supplied  with  gas  at  5^.  per  thousand  feet,  instead  of  at  the  8^. 
or  9«.  now  charged,  and  yet  the  companies  arc  in  general  ill 
remunerated  for  the  capital  tiiey  have  invested,  and  the  risk 
they  have  encountered,  and  this  evil  arises  solely  from  the 

" ^^  of  capital  brough^  ~~*"  ^' ~  ^"^^  '~   

and  to  satisfy  the  o 

only  in  consequence  

to  subject  single  companies  to  a  supervising  authority  compe- 
tent to  afford  an  equal  protection  to  the  interests  of  the  public 
and  of  such  companies. 

Then  if  the  metropolis  were  supplied  mth  gas  under  one 
management,  might  the  gas  be  sold  at  bs,  per  thousand  cubic 
feet,  and  yet  afford  a  &ir  rate  of  remuneration  upon  the  invest- 
ment?—^It  undoubtedly  might;  at  Manchester,  with  one 
concern,  the  charge  for  gas  in  1842  was  bs.  2d,  per  thousand 
cubic  feet  delivered  ;  while  in  Liverpool,  with  two  companies, 
it  was  %s.  2cf.;  but  notwithstanding  the  1«.  difference  in  price, 
and  a  smaller  manufacture,  Manchester  was  enabled  to  apply 
to  the  improvement  of  the  town,  and  in  increase  of  assets,  as 
much  as  the  two  10  per  cent,  dividends  of  the  Liverpool  com- 
panies,— thus  showing  that  two  companies  will  cost  the  public 
20  per  cent,  more  than  one  company.  Another  remarkable 
instance  is  that  of  Glasgow,  which  being  at  present  suoplied 
by  one  company,  the  public  are  charged  only  Is.  ^fa.  per 
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^'  ^g^»  tbouiiWJ4  feet  iXK  pitynipnt  of  diyicUndni  vher^M  in  JUivprpool, 
where  there  are  X^q  comp^niea^  the  public  arp  uecessarily 
charn4  2«.*  5|g(*  per  thousand  feet  for  the  pptyment  of  divi- 
denqp; 

Can  you  state  that  the  same  circumstances  ^re  applicable  to 
the  supplies  of  wat^r  tP  the  public? — ^^Ves,  they  ftjQ  more  or 
1689  applicable  to  all  rival  e^tabli^htpefits  working  with  ^  supcr- 
Suoyg  capital,  which  \%  for  th^  mg^tp^rt  irrempypgble,  Second 
companies  wouldi  ip  gejier^)^  bp  wholly  ^nnecessary«  but  for 
origip^l  defect^  in  thp  system  of  le^islatiqn.  In  pearly  all 
cases  the  objects  spuffht  to  be  obtained  by  the  introduction  of 
rival  conmanii^s  wpu^  be  iQiinitely  better  obtained  through  the 
agency  pt  an  authority  instituted  for  the  double  purpose  of  en- 
forcing the  coippliance  of  the  origin^  coippanies  with  the  pro- 
yisiQQs  of  i\m  Acts  u^der  whiich  they  a^e  established^  and  of 
protecting  theip  frpfn  the  aggressions  pf  interested  parties  and 
pf  capitalists  stipiulated  to  in^  conflict  b^  the  hope  of  pecuniary 
gain.  For  examplp»  i^  the  case  of  I^iyerpool  there  aire  two 
capitis  epiployed  in  supplying  the  town  witn  water  on  the  old 
system.  I  oefieveit  woula  be  found  th^t  one  of  these  Com- 
panies could»  with  but  small  additions  to  its  meaps,  supply  \\^£ 
wholjQ  of  m^  witter  required  for  public  purposes  hstd  there 
b^eu  ai^y  authprity  tp  interfere  ^nq  adjust  equitably  the  addi- 
tiomil  charge  tp  be  n^ade  for  the  extended  supply.  B^t  the 
usual  pipdp  of  iotervention  was  in  this  easp  resorte4  to.  A 
third  capital  of  lOQ^QOO/.  has  been  introduced  to  eSec(  purposes 
which  i^i^t  have  been  obtained  at  probably  one-thira  the 
expense.  This  additional  capital  has  been  raised  for  the  ;|ttain- 
ment  pf  131  nearly  single  object,  vi^.>  tho  extinction  pf  fire,  and 
will  entail  a  lasting  t^x  a^d  an  annual  expenditure  of  large 
amount  upon  the  inhabitants.  Moreover,  the  machinery  b^i^g 
intended  fpr  ouly  very  occi^onal  use  is  less  likely  to  be  main- 
taisod  ii^  perfect  order  and  peadines^  thau  n^achinpry  required 
for  constant  service. 

Then  you  consider  that  great  injury  is  done  tp  the  public  as 
well  as  to  the  ^on^puiies  by  the  want  of  ^n  intermediate  pro- 
cedure* and  means  pf  inquiry  and  cpptrol  by  some  superior 
authority  ?-r^yes.  I  may  further  illustrate  this  want  by  the 
case  pf  the  pity  of  Gla^ow,  in  respect  to  its  gas- worlds*  That 
city  was  suppUed  by  oue  Company,  which^  as  its  consumption 
of  gas  aj^d  Us  works  extended,  went  on  reducing  its  charges. 
The  quality  .of  its  gas  was  proved  and  admitted  to  oe  excellent, 
tbe  pricp  very  reasonable,  and  the  manufacturing  power  more 
than  sufficient.  But  its  supposed  prpsj^erity  exciteid  the  cupi- 
dity of  anp^r  body  pf  speculators,  wbp>  hoping  thaJt  they 
jpaight  ^jjm^  the  extending  field  of  supply,  made  application 
^r  f^  privatp  Ag4^.  Xhe  diminished  aoid  diminishing  price  was 
iUAontjNnrert^blo  i  bvit  jthe  Coinpany  h^  refusal}  tp  f upplj  con- 
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Bumen  during  the  <lay^  on  the  ground  that  the  expense  of  a  ^*  ^^'' 

day  supply  to  the  few  consumers  requiring  it,  would,  from  the 

leakage  of  the  extensive  system  of  pipes  to  be  kept  charged 

for  that  purpose,  be  wholly  disproportionate   to  the  return. 

This,  along  with  other  minor  allegations^  was  thought  to  justify 

the  resolution  that  the  preamble  of  the  Bill  was  proved^  and 

that  a  further  supply  to  the  city  was  needed.     Now  die  conse* 

quence  was  this,  that  a  further  capital  of  150,000/.  or  more    ' 

has  been  driven  into  a  field  where  it  is  almost  entirely  super* 

fluous.  The  interest  of  all  this  capital  must  and  will  be  charged 

on  the  public  within  the  field  where  it  is  obtruded ;  by  tha 

introduction  of  this  other  Company,  the  cost  of  the  gas  wiU  be  / 

increased  or  kept  up  at  least  1^.  8<f.  per  1000  eubie  feet,  even 

although  the  consumption  of  gas  snould  increase  so  much  as 

30  per  cent     This  will,  of  course,  constitute  a  p^manent  tax 

in  whatever  form  it  may  arise.     The  old  Company  will  find  it 

impossible  to  go  on  with  their  reductions  of  pi'ice  with  the  in* 

creased  consumption,  because  the  manufacture  will  be  divided. 

Whereas,  if  there  had  been  a  properly  constituted  Board  in 

Ix>ndon,  to  whom  an  appeal  might  have  been  made  on  the 

question  of  the  day  supply  to  the  consumers,  that  Board  would 

have  caused  a  local  examination  by  some  eompetent  and  imi- 

partial  public  officer,  who  would  perhaps  have  reported  that 

the  Company's  reasons  against  the  day's  supply,  and  against 

the  other  allegations^  were  insufficient.   This  determination  the 

Company  must  have  obeyed,  and  the  additional  supply  would 

have  been  ffiven ;  and  instead  of  an  increased  and  permanent 

charge,  if  the  ivhole  supply  had  remained  to  be  given  from  Gap 

Company,  there  would  have  ensued  a  saving  of  at  least  id. 

per    lOOO  feet  from   the  flirther  extension  of  manufacture, 

making  ultimately  a  diflference  to  the  puUie  of  at  least  2^.  per 

1000  feet  on  all  uie  gas  sold^  aftar  allowing  for  the  dividends 

on   such  small  additional  capital  as  it  would  have  become 

needful  to  invest. 

Can  you  afford  any  instances  of  the  public  advaaitages  re- 
sulting from  the  extension  (^such  manufacture  and  sup  jdy  ?..■■. 
Yes.  A  very  complete  instance  is  afforded  by  the  ^ogress  of 
the  Glasgow  Oas  uompany :  in  consequence  of  a  triple  extea- 
sion  of  manufactnie,  the  queAtity  of  gas  supplied  f^  a  given 
sum  was  increased  about  35  per  cent.,  and  the  expenses  of 
management  were  greatly  diminished.  I  will  put  m  this 
printed  statement  {vide  Appendix,  p.  98)«  which  I  consider  a 
further  exemplification  of  tiie  principle  already  expounded  in 
relation  to  Water  Companies. 

Amongst  other  inconveniences  of  having  several  inemovier- 
able  capitals  or  sets  of  machinery  for  the  same  dsaoription  of 
sup^y,  does  not  stt  occur  that  the  pipes  §^  intexmixed,  and 
the  atspplms  of  one  losifsttpxmi  are  iAken from  dia  p^ea^tke 
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T.  i^gi^r  other  ? — ^It  does,  and  in  some  instances  pipes  have  become  so 
united  that  the  mains  of  one  company  have  been  partially  fed 
at  the  expense  of  the  other  company,  in  this  case  the  company 
whose  works  afford  the  greatest  pressure  is  the  sufferer^  and 
may  be  ruined  by  the  gfoodness  of  its  supply.  Some  competing 
Gas  Companies,  as  well  as  Water  Companies,  have  been  most 
severely  injured  by  occurrences  of  this  nature. 

Do  you  believe  that  Companies  having  the  supply  of  water 
as  well  as  gas  would  in  general  be  willing  to  submit  to  superior 
regulations  and  control^  and  even  relinquish  their  prospects  of 
any  increase  of  revenue  beyond  the  legal  interest  on  captal 
invested  for  the  sake  of  obtaining  by  sucn  submission  security 
for  their  property,  and  the  great  additional  value  which  that 

security  would  confer? ^I  believe  all  respectable  Companies 

would  be  glad  to  submit  their  works  and  interests  to  the  regu- 
lation and  control  of  a  properly  authorized  and  competent 
authority,  who  should  judge  and  determine  between  themselves 
and  the  public.  But  I  do  not  think  it  would  be  just  or  proper 
to  reduce  the  dividends  of  such  Companies  to  the  ordinary  rate 
of  5  per  cent.,  which  I  understand  to  be  implied  by  the  term 
legal  interest.  Many  Companies  have  encountered  great  risks, 
and  have  foregone  their  dividends  for  many  years,  and  though 
now  actually  receiving  more  than  common  interest  on  the 
nominal  value  of  their  shares,  are  really  deriving,  tmder  all 
the  circumstances,  only  a  very  moderate  profit  upon  the  invest- 
ment. It  should  also  be  borne  in  mind  that  shares  are  trans- 
ferable, and,  as  such,  attain  the  value  due  to  the  risk  and 
prospect  of  the  Companies,  rather  than  that  value  which  would 
represent  the  present  condition  of  the  Companies.  I  am,  how- 
ever, quite  certain  that,  if  public  Companies  were  placed  under 
the  protection  of  a  national  authority,  instituted  for  the  purpose 
of  enforcing  compliance  with  Acts  of  Parliament,  and  acting  as 
arbiters  between  the  public  and  the  Companies,  great  good 
would  result ;  and  that  the  Companies,  being  freed  from  the 
risk  of  injury  by  rash  speculators  and  local  agitation,  would  in 
general  make  larger  investments,  afford  a  more  extended 
supply,  and  be  willing  to  receive  something  less  than  the  rate 
of  dividends  authorized  by  their  Acts  of  Incorporation  in  re- 
turn for  the  greater  security  of  their  property. 

Will  you  have  the  goodness  to  state  by  what  form  of  local 
administration  the  measures  which  you  deem  most  important 
to  the  health  and  comfort  of  the  population  may  be  the  best 

carried  out  ? The  statement  of  my  observations  and  views  on 

this  very  important  subject  would  require  more  care  and  de- 
tail than  it  is  possible  for  me  to  attempt  in  a  verbal  examina- 
tion. I  take  the  opportunity,  however,  of  stating,  that  I  think 
it  would  be  injurious  to  invest  any  local  body  with  new  powers 
of  expenditure  without  the  means  of  supervision  and  leg^la- 
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tioQ  fay  a  conipetent  superior  anthority,  to  protect  and  proi^^  T.Btoia«»r. 
the  true  interests  of  the  conunnnity.  It  is  impossiDle  that 
common  local  authorities^  sobject  to  all  local  interests  and  in- 
fluenoeSy  could  conduct  sndi  an  important  fausiness  with  any 
proper  degree  of  efficiency,  foresight,  and  eocMioniy.  There  is 
alr^uly  not  only  a  nuschieTous  division  and  petty  hostility 
amongst  different  local  bodies,  hot  strong  and  direct  interests 
against  improyements,  to  overlook  which  would  be  com^Aetely 
fatal  to  any  plan  of  local  remedies.  In  Nottingham^  far  in- 
sumce,  I  have  repeatedly  heard  the  owners  of  the  small  houses 
in  the  most  crowded,  unhealthy,  and  altogether  worst  oondi- 
tioaed  districts,  warmly  object  to  the  enclosure  of  the  com- 
monable or  lammas  lands^  using  such  terms  as  these  :  '*  If  those 
lands  are  enclosed  and  built  upon,  our  houses  will  be  emptied.'* 
In  other  words,  the  working  classes  of  that  town  are  compelled 
to  submit  to  a  positiFe  diminution  of  life  resulting  from  con- 
finement in  an  unhealthy,  uncomfortable,  and,  in  som^  respects,  ^ 
demoralizing  situation,  for  the  supposed  benefit  of  this  class  of 
proprietors.  I  say  supposed,  for  a  hirae  amount  of  loss  of  rent, 
as  well  as  of  an  mcreased  amount  of  local  taxation  felling  on 
the  owners  and  expended  in  relief,  is  undoubtedly  occasioned 
by  the  bad  and  crowded  condition  of  the  dwellings  which  the 
working  classes  are  thus  under  the  necessity  of  occupying. 

Does  this  class  of  persons  obtain  local  influence  in  the  deci- 
sion of  such  questions? To  a  very  great  extent. 

As  the  land  in  the  centres  of  the  towns  would  always  be 
more  Taluable  for  commercial  and  first-class  buildings  than 
any  outskirt  land,  may  it  not  be  presumed  they  must  be  ulti- 
matd^  gainers,  and  certainly  not  losers,  by  the  change ;  and 
would  not  the  benefits  derivable  to  themselves  from  improve- 
ments be  capable  of  demonstration  ? They  are  not  likely  to 

be  persuaded  of  that;  for  although  I  have  no  doubt  they 
would  be  gainers,  yet  in  general  tney  are  more  influenced  by 
their  apprehensions  of  immediate  loss  than  by  their  hopes  of 
futuTB  gain. 

Then  are  not  the  occupiers  of  these  houses  alive  to  the  im- 
portance of  electing  independent  and  intelligent  persons  to 

represent  their  interests  on  the  local  Boards  ? Quite  the 

contrary.  A  party  agitation,  generally  of  a  political  character, 
is  got  up,  by  which  the  real  merits  of  the  question  at  issue  are 
effectually  obscured. 

May  it  not,  however,  be  stated  that  the  charges  of  new 
improvesnents  being  frequently  levied  at  once  on  the  owner, 
who  is  defined  to  be  the  person  in  receipt  of  the  immediate 
rents  or  profits,  are  frequently  objectionable,  for  want  of  fair  dis- 
tribution, and  thus  inflict  injustice,  even  if  the  works  themselves 
were  of  undeniable  advantage  ? It  is  almost  of  daily  occur- 
rence, undoubtedly,  that  the  immediate  pressure  of  the  pecu- 
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T-  ^g;|[*^«  Biar^  burthens  imposed  by  local  improTemente  htm  the  effect  of 
^        depriviiiff  for  a  time  the  owner  whose  property  is  in  mortgage, 
of  the  whole  residue  of  rent  after  payment  of  the  interest  on 
the  mortflfage. 

Would  not  such  of  these  objections  as  are  just  be  obviated 
by  the  distribution  of  the  repayment  of  the  inrestment  over  a 

sufficiently  lone  period  ? ^Yes ;  for  the  works  are  generally 

of  a  durable  character,  if  the  repayment  do  not  extend  OYer 
a  considerable  period,  the  burthen  of  the  permanent  improre- 
ment  will>  in  many  instances,  have  to  be  borne  by  parties 
possessing  only  limited  interests. 

Would  nut  such  arrangements  remove  opposition  ?—— To 
some  extent  it  might  abate  it.  But  the  objections  are  always 
made  to  assume  a  party  character»  and  give  party  advantages. 
The  cry,  which  would  not  be  abandoned,  is  always  raised, 
"  Why,  it  is  the  Black  Party,or  the  White  Party,  who  are  moving 
this ;  they , only  want  to  tax  you ;  vote  for  us,  and  we  will  pro- 
tect jTOU  r*  Under  the  influence  of  feelings  thus  excited,  tho 
working  classes  almost  invariably  act  in  direct  opposition  to 
their  real  interests. 

Where  there  are  no  properly  qualified  persons  far  the 
management  pf  such  works,  do  you  think  the  risks  of  mis* 
management  so  ^reat  that  they  would  on  the  whole  be  under- 
taken as  oheapfy  by  private  companies  ?~-**'^As  against  tiie 
ordinary  municipal  management,  which  is  of  a  very  expensive 
and  variable  character,  and  one  which  never  assumes  a  com- 
mercial character,  I  am  quite  certain  that  even  in  their  present 
shape  supplies  by  joint-stock  companies  are  better  and  cneaper. 
The  dii*ection  which  in  companies  is  thought  to  require  some 
experience  and  qualification,  is  thought  in  the  bodies  adverted 
to  to  require  neither. 

With  regard  to  the  purposes  of  health,  how  do  you  consider 
that  Acts  of  Parliament  should  best  be  prepared? Con- 
sidered solely  with  reference  to  health,  I  am  not  prepared  to 
give  an  immediate  opinion.  I  can  give  an  opinion  how  they 
should*  in  my  judgment^  be  prepared  generally,  and  I  appre- 
hend there  would  be  little  diiference  in  the  mere  circumstances. 
I  conceive  that,  after  an  Act  shall  be  proposed  to  be  obtained 
to  e^Bct  any  local  purpose,  then  that,  before  it  shall  be  promoted 
in  the  House  of  Parlianient,  a  competent  Commission  should 
issue  (rather  from  an  established  central  authority  than  directly 
from  Parliament),  and  always  as  a  matter  of  course^  and  that 
the  wh^le  scheme  should  be  investigated  by  inquiry  and  in- 
spectiononthespot  as  to  its  necessity  and  its  perfect  efficiency; 
that  such  Commission  should  prepare  a  report ;  that  upon  that 
report  being  prepared,  a  Bill  should  be  dtawn  according  to 
some  regular  rule,  and  by  the  officers  of  the  central  authority ; 
that  after  the  Bill  has  been  so  drawn,  the  local  bodies  interested 
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any  danaes  they  inight  wish  to  meet  their  own  Bbeeial  vieWB> 
and  (hat  those  clauses  irhieh  met  their  viewi^  bnt  did  not  meet 
the  vie#8  of  the  central  authority^  shonld  be  printed  in  italios  | 
that  the  Bill  in  that  state  should  go  before  the  House  of  Com^ 
mons,  along  with  the  report,;  and  that  the  CommissioneN 
shonld  hare  an  opportunity  of  being  heard  before  the  Com- 
mittee npeii  itb  1  ooneeive  eneh  a  measure  as  that  would 
obfiate  h  greAt  amount  of  defective  legislation*  In.  oonse^ 
quence  of  tne  want  of  special  inveetig&tion  on  the  spot^  U^sla^ 
tion  by  private  aete  is  generally  carried  on  in  the  dark  |  and 
the  legiBiatiu*e  does  not  know>  and  Cannot  know  What  extent  of 
powers  it  grahta,  or  to  what  peracns,  and  how  wasteftoilly  or 
oppressively  those  powbra  may  be  exetciacd.  The  worst  and 
most  inequitable  previsions  in  private  Acts  toe  usually  to  be 
found  in  tlie  Acts  obtained  by  cwporations,  and  other  bodies, 
having  the  oommaad  of  thie  public  purse.  Any  minority^  or, 
uideed,  any  majority)  or  any  private  individual)  affected  by 
and  oppbBin|^  these  Acts^  can  only  do  so  at  thei^  own  private 
expense,  which  is  generally  so  extreme  aa  to  be  ruinous  or 
prohibitory.  The  projects  of  pu  blic  bodies  ate  always  therefore 
to  be  looked  upon  with  suspicion^  and  require  the  most  close 
preliminary  and  disinterested  investigation  conducted  on  the 
spot,  as  to  the  propriety^  efficiency)  eocmomy,  and  equity  of  the 
measure  proposed. 
Do  nat  you  think  that  would  also  entail  considerable  delay  f 

No;  I  think  there  is  quite  sufficient  time  between  too 

period  at  whidK  under  the  eatistiug  standing  orders,  the  notices 
are  given  in  the  newspapers  and  the  time  at  which  the  Bill  is 


brought  before  a  Committee  of  the  House  of  ComfAonsj  to 
investigate  the  whole  question ;  and  I  think  that  its  subsequSnt 
progrssa  thi^ough  PariJaiment  would  be  greatly  facilitated ;  that 
needfesB  Bilk  wouM  not  be  presented,  aind  that  useful  measures 
would  not  be  opposed. 

Sock  locri  «aamiiMitioa  would,  you  consider,  include  a  plan 
founded  on  «t  ourvey — in  the  ease  o(  water- worl»^  far  etaiAple  f 

In  all  cases  in  which  works  are  to  be  established/  whether 

for  water-works^  d!rainaiee,or  for  any  other  purpose,  it  tippeurs 
to  me  essenrlial  that  there  should  be,  not  only  a  st>eei«l  p(an 
of  the  proposed  works,  bnt  also  a  general  paUic  plan  of  the 
entire  oistiict  plsMii  and  that  evidmice  should  be  taken  before 
the  CommisaioiiefS  sent  down;  nor,  andeod,  coidd  any  due 
invesisgafeion  be  made,  unless  it  was  based  on  a  plan  then 
already  prepared. 

Do  you  coneider  that  the  present  ibode  of  giving  notices 
of  privale  Biihi  is  sufficient  for  the  protection  of  the  iwterests 
of  the  great  mass  of  the  occupied  popuhttion  or  the  interests  of 
any  eaoopt  those  tvho  may  have  peenniary  or  rival  iwtetoots  to 


96  Adf)ani€^  of  a  prmnms  R^poH  a$id  SuT^ 

T.  HM^ey,  \^  intet&fed  with  ? ^Thc  notices  contain  next  to  no  informa- 
tion beyond  the  mention  of  the  locality  to  which  the  proposed 
Bill  is  to  apply  ;  they  convey  no  information  as  to  the  details, 
but  merely  that  it  is  intended  to  introduce  a  Bill  in  the  next 
session  of  Parliament  to  ^effect  certain  purposes  in  certain 
places. 

Would  not  an  examination  by  a  competent  authority  very 
frequently  serve  not  only  to  protect  the  parties  investing  their 
capital,  but  also  to  protect  the  interests  of  third  parties, 
namely,  the  public  at  large,  as  well  as  reversioners,  from 
having  their  interest  prejudiced  by  a  scheme  pushed  forward 
with  one-sided  views  ? It  would  have  that  effect  undoubt- 
edly, and  would  promote  uniformity  of  legislation,  which  is  a 
very  important  and  a  very  neglected  object. 

Would  such  an  examination  of  a  proposal  to  supply  water  to 
a  town  be  so  far  expensive  as  for  that  to  be  a  serious  objection 
on  the  ground  of  expense,  or  would  it  not  in  point  of  fact  save 
the  expense  of  litigation,  and  save  resistance  by  parties  who 
would  yield  to  a  compulsory  constant  authority  what  they 
would  never  yield  to  on  the  part  of  those  who  were  imme- 
diately and  directly  interested  in  carrying  out  the  plan  ? 

Undoubtedly. 

You  think  that  such  a  survey,  and  a  report  upon  it,  would 

be  a  matter  of  economy  ? Yes ;  I  think  a  survey  applying 

to  the  district  would  be  most  valuable  as  the  basis  on  wfaicn 
all  subsequent  devices  and  works  could  be  formed,  and  that 
that  survey  itself  would  very  materially  diminish  the  difficul- 
ties and  expense  of  preparing  the  plans  for  any  subsequent 
objects. 

If  the  report  on  the  plan  and  survey  were  published,  and 
w^re  accessible  to  the  population  of  the  districts,  and  if  it  stood 
in  coincidence  with  the  charges  of  execution,  and  the  benefit 
to  be  obtained  by  the  amount  each  individual  will  have  to  ex- 
j>end,  would  not  that  greatly  tend  to  popularize  and  facilitate 

works  of  that  kind  ? Yes,  it  would,  and  it  would  allay  local 

and  party  agitation  on  the  subject,  which  is  frequently  highly 
injurious. 

The  useless  expenditure  about  private  Bills,  which  ends  in 
some  privileges  being  obtained,  but  at  a  great  cost,  is  some- 
how or  other  extracted  from  the  public  ? ^Undoubtedly  it 

is  an  addition  to  the  capital  of  the  Company,  for  there  is 
introduced  a  clause  into  every  private  Act,  by  which  the  Com- 
pany incorporated  is  enabled  to  treat  it  as  capital,  and  to  pay 
a  dividend  upon  it. 

Anything  that  could  simplify  the  obtaining  powers  from 
Parliament,  either  by  a  general  Act  or  by  separate  Acts  well 
considered,  will  have  the  effect  of  cheapening  the  cost  of 
those  measures  to  the  public? No  doubt,  but  it  would 
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be  veiy  difficult  to  have  a  general  enactment  for  those  objects;  ^'^£j!!^' 
there  are  so  many  interests  to  be  provided  for,  I  thinx  the 
application  of  the  powers  ^iven  in  a  general  Act  must  neces- 
sarily  or  almost  always  be  aided  and  accompanied  by  a  private 
Act.  to  vary  them  and  enlarge  them,  and  multiply  them. 

You  object  to  a  general  Act  without  a  central  authority, 
but  not  to  a  g^eneral  Act  with  a  central  authority,  having 

power  to  regulate  ? 1  see  little  difficulty  in  a  general  Act 

with  a  central  authority.  Special  circumstances  may  even 
then  occasionally  arise  in  which  additional  powers  will  be  re- 
quired. 

Suppose  a  general  power  carried  out  with  the  view  you 
take,  and  the  provisions  of  it  to  be  in  some  measure  under  the 
direction  of  a  central  authority  with  reference  to  the  public 
health,  do  you  not  think  that  one  great  deficiency,  namely, 
the  waixt  of  water  in  many  lar^e  tomms,  the  difficulty  and 
expense  of  obtaining  an  Ajct  bemg  removed^  would  be  sup- 
plied by  individuals  or  Companies  who  would  be  ready  to 
invest  capital  for  such  purposes?— — ^No,  not  as  to  large 
towns ;  but  I  think  as  to  small  towns  it  would.  There  is  now 
no  difficulty  in  obtaining  Companies  in  large  towns. 

Would  it  not  afford  a  facility  which  does  not  exist,  without 
getting  a  separate  Act  in  each  case,  if  persons  were  enabled  to 
join  t«^ether  for  the  purpose  of  supplying  water  for  a  town, 

or  any  other  purpose  of  that  kind? 1  think  that  it  would; 

but  such  a  power  would  be  very  objectionable  unless  the 
means  of  efficient  supervision  and  control  by  an  authority 
perfectly  independent  of  all  local  influences  were  at  the  same 
time  provided. 

Do  not  you  think  that  a  great  field  for  the  investment  of 
British  capital  might  be  opened,  by  reasonable  legislation,  to 

give  facilities  for  tne  supply  of  water? ^Yes,  and  I  think  if 

adequate  powers  were  given,  and  the  fear  of  competition  re- 
moved, a  great  amount  of  capital  would  be  invested  in  that 
and  other  analogous  undertakings ;  but  the  insecurity  of  the 
present  mode  of  investment,  from  the  danger  of  the  introduc- 
tion of  competing  Companies,  generally  does  interfere  with 
the  application  of  capital  to  those  purposes. 
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THOMAS  ASHTON,  Esq.,  examided,  T.AAton.Biq. 

Ark  yoo  a  maniir«ctiiit»'  at  Hyde»  near  Manobesler  ?< Yb^* 

How  many  labourers*  bouses  have  you  th«^  ? 'About  ^iUCK 

Have  you  introduced  wal^r  into  these  houses  f—-*^YeSi  into 
ereiy  house.  I  was  at  the  expense  of  putting  down  the  tenaql^' 
comnaunteation-pipe ;  the  total  cost  wea  about  1/.  per  tenement. 
I  charge  them  \s,  per  aanuai  rent  for  this  tap,  whidi  is  included 
in  the  rent  of  the  water,  which  is  3i(.  per  weeK,  and  ischiu*ged  by 
nie  for  this  convenience.  I  pay  it  quarterly  to  the  Water  Com* 
pany. 

\Vha4;  was  the  stat^  of  things  before  you  had  water  laid  on  ?  In 
what  way  was  the  water  procured? — — ^They  had  to  fetch  it  from 
various  wells  and  places  in  the  Neighbourhood.  They  had  also 
tubs  to  collect  rain-water  for  washing ;  these  tubs  were  continually 
leaking.  The  labour  and  annoyance  of  fetching  the  water  was 
f'xx^essive.  They  fetched  it  in  cans.  The  wells  were  the  contimial 
source  of  demoralization. 

Has  the  clmnge  of  practice  given  satisfaction  to  your  tenants  ? 

Very  great,  indeed.  1  know  no  alteration  that  has  given  so  mueb; 
tiiera  is  never  any  complaint  in  paying  for  the  water.  They  say 
they  save  money  by  it ;  that  the  saving  in  cans  and  tubs^  which 
were  continually  broken,  would  almost  pay  the  expense. 

Have  you  observed  the  effects  on  their  domestic  habits? — -— 
ll;>eir  houses  are  much  cleaner,  especially  their  badi  yards.  The 
tap  is  {Jaced  over  the  sink  in  the  kitchen ;  it  is  always  at  han4«  nnd 
occupies  no  space ;  and  there  is  no  stint  in  the  use  of  the  water- 
On  some  occasions,  when  there  was  a  long  drpMght,  the  water  was 
shut  off*  by  the  manager  for  fear  of  its  being  all  used  before  another 
.^upply  came;  but  on  such  occasions  of  intermittent  supply  it  is 
I'ound  that  more  water  is  used^  than  when  it  is  on  constantly.  When 
it  was  let  on  occasionally,  for  fear  of  inconvenienoe  ihey  filled  aU 
their  pans  that  they  might  not  be  straightened;  they  drew  con- 
xsquei^y  twice  as  mudi  as  they  used.  When  the  water  came  in 
again  they  threw  away  the  water  that  was  unused  and  took  a  fresh 
supply. 

From  your  experience,  have  you  any  doubt  that  where  water  can 
be  procured  that  a  compulsory  measure  for  laying  it  on  in  the 
houses  is  advisable^  and  preferable  to  any  measure  of  supply  by 

btand-cocks  ? ^Wherever  the  water  can  he  had,  I  have  no  doubt 

of  the  propriety  of  a  compulsory  measure  for  laying  on  water  in  the 
houses.  In  our  nsighbourhood  the  introduction  of  the  water  into 
the  houses  of  the  labouring  classes  is  proceeding  voluntarily.  They 
tried  the  i^stem  of  supply  by  stand-pipes,  which  has  been  veiy 
(generally  abandoned. 

Then  even  at  3rf.  a-week,  which  is  deemed  to  be  double  the  ex- 
pense of  a  practicable  supply  introduced  into  the  house  in  other 
places,  the  improved  supply  is  considered  an  economy  by  the  work- 
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T.AAtoii,K«|.  ing  classes  ? It  is,  in  fact,  an  economy.     For  a  family  of  six  or 

eight  persons  the  labour  of  fetching  water  for  washing  and  enlinarv' 
and  domestic  purposes  was  very  great.  There  were  formerly  water- 
carriers.  The  poor  people  used  to  pay  a  penny  per  day  for  the 
smallest  families;  some  of  them  paid  1*.  a- week,  and  were  in  no 
degree  so  well  supplied  as  at  present  Besides  the  expense  of 
fetching  water,  they  had  formerly  the  expense  of  their  rain-water- 
tubs  and  pipes.  Their  condition  has  certainly  been  raised  by  an 
increased  supply  of  water,  more  attention  is  paid  to  cleeualiiiess, 
personal  and  household.  The  reffulation  of  the  supply  of  water  is 
undoubtedly  a  matter  of  national  importance. 

You  say  you  have  introduced  the  water  into  every  house ;  do 
you  mean  even  the  most  humble  habitation  ?—— Yes. 

What  is  the  smallest  rent  paid  by  such  houses  ? About  1  Sd, 

a-week. 

Have  you  noticed  any  effect  on  the  health  ? ^Yes,  very  great, 

indeed ;  cleanliness  has  always  a  tendency  to  health,  and  diey  are 
much  more  cleanly. 

You  consider  that  their  health  has  decidedly  improved? 

Certainly. 

As  compared  to  their  condition  previously  ?«— Yes ;  they  admit 
that  themselves. 

How  long  has  this  been  in  operation? About  seven  years  from 

the  water  being  introduced  to  the  completion,  but  it  is  about  tvfo 
years  since  the  whole  was  completed. 

Have  you  not  found  that  where  the  houses  belong  to  very  small 
proprietors  they  are  very  unwilling  to  pay  the  charge  for  their 
tenants? ^Certainly. 

Will,  therefore,  some  plan  by  which  a  water-rate  could  be  put 
on  the  owners  of  small  tenements  where  the  rent  is  secured  weekly 
or  at  short  intervals  be  highly  desirable  ? ^That  is  very  ad- 
visable, because  many  will  not  put  it  on  themselves,  and  the  land- 
lord will  not. 

You  think  that  some  plan  is  desirable  by  which  the  owners  of 
small  tenements,  where  the  rent  is  received  either  weekly  or  monthly 

from  those  very  poor  people,  should  be  compelled  to  pay? 

Certainly ;  but  under  some  restrictions  upon  the  Company  with 
respect  to  the  size  of  the  dwelhngs. 

Do  you  not  think  that  the  same  observation  appUes  to  the  pay- 
ment for  water  as  to  other  small  payments  of  that  kind? — ^ 
Certainly. 

Does  not  your  experience  in  the  populous  district  in  which  you 
live  show  that  their  not  being  obUged  to  do  so  is  a  very  great 
hinderance  to  the  improvement  of  many  of  those  poorer  districts? 
Certainly. 
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WILLIAM  CHADWELL  MYLNE.  Esq.,  CJ5.,  examined.  ^^^-^J^^" 

Are  you  a  civil  engineer? ^Yes. 

Your  father  built  Blackfriars  Bridge^  and  was  engineer  to  the 
New  River  Watemrorks ;  did  you  succeed  him  in  ttie  latter  ca- 
pacity ? ^Yes. 

Besides  conducting  those  works,  have  you  not  been  extensively 
engaged  as  an  engineer  on  drainage  and  other  works,  and  been 
consulted  with  respect  to  the  supplies  of  water  in  different  parts 

of  this  country  and  abroad  ? Yes,  I  have. 

The  New  River  Company,  we  understand,  is  the  oldest  system 
of  waterworks  in  the  metropolis ;  will  you  have  the  goodness  to 
describe,  briefly,  the  original  state  of  the  supply  in  the  metropolis, 
the  origin  of  the  New  luver  Company,  the  progress  of  its  works, 
its  extension,  and  any  late  improvements  that  may  have  been 
made  imder  your  direction  in  the  mode  of  supply  to  meet  the 

public  demand  ? The  general  supply  of  London  has  increased  as 

the  wants  of  the  inhabitants.    Originally  they  appear  to  have  been 
supplied  by  the  numerous  excellent  wells  mat  were  found  in  it, 
such  as  Holywell,  Clerkenwell,  Clementswell,  and  others;  also 
from  the  running  waters  of  the  bournes,  such  as  Langbourne  and 
Shireboume.     These  being  insufficient,  the  next  means  of  supply 
were  by  amduits,  such  as  the  White  CoTiduity  from  Islington,  Lamb's 
Conduit,  and  many  others.      These  conduits  were  supplied  by 
leaden  pipes,  which  arranged  the  water  for  distribution.     The  in- 
habitants of  London  were  thence  supplied,  as  the  people  of  Paris 
now  are,  by  water-carriers.    Several  of  the  conduits  were  destroyed 
by  the  Fire  of  London.      A  private  individual,  Peter  Morrice, 
a  Dutchman,  erected  the  first  waterworks  for  raising  water  from 
the  Thames,  and  laid  the  foundation  of  that  establishment,  which, 
under  the  name  of  the  London  Waterworks,  continued  until  they 
were  removed  with  the  Old  London  Bridge,  when  the  estabUsh- 
ment  was  transferred  by  an  Act  of  Parliament  to  the  New  River 
Company,  to  which  the  supply  of  the  city  of  London  was  trans- 
ferred.    The  supply  by  the  New  River  was  the  enterprize  of  Sir 
Hugh  Middleton,  commenced  in  the  year  1609,  and  completed 
in  1613.    The  supply  is  from  the  springs  of  Chadwell  and  Amwell, 
with  additional  supply  out  of  the  Lea,  near  Chadwell  in  Hert- 
fordshire, which  is  about  20  miles  from   London  in  direct  dis- 
tance ;  but  the  course  of  the  river  is  nearly  39  miles.     The  dis- 
tribution of  water  by  the  old  conduits  I  have  stated  was  in  lead. 
L^p  to  the  commencement  of  the  present  century  the  supplies  by 
all  the  Companies  were  by  wooden  pipes  of  elm.      TTie  New 
River  Company  had  at  that  time  400  miles  of  wooden  pipe. 
About  the  year  1809  the  use  of  water-closets  became  very  general 
among  the  better  description  of  houses.     The  distribution  of  the 
water  was  then  to  the  lower  floors.     The  water  was  forced  up  by 
force-pumps  to  supply  the  tanks  for  the  water-dosets.      New 


102  S^AdkuHm  of  Iron  for  PTooden  Pipes. 

^<£^fttf^  Companies  were  then  projected  to  supply  the  water  at  a  higher 
.  *  pressure,  and,  by  the  use  of  steam  power,  through  ihon  pipes 
to  force  the  water  up  to  the  higher  stories,  which  oould  not  he  done 
with  the  wooden  pipes.  Iron  pipes  were  then  generally  introduced, 
mid  the  high  service  adopted.  During  the  operation  of  completing 
tieir  works  in  iron,  the  Company  removed  or  abandoned  about 
80  miles  of  wood  pipe  per  iinnUm.  The  bone  6f  the  wooden 
mains  were  from  six  to  seven  inches,  and  of  the  serviee-^pipes  throe 
inches.  The  streets  were  relieved  by  the  substitution  of  large  ir<Mi 
mains.  The  principal  mains  now  vary  from  13  to  30  inches ;  the 
sub^mains  are  seven  and  six  Inches,  with  services  generally  of  Ibur 
inches.  By  the  increased  diameter  of  the  pipes,  the  friction  of  the 
distribution  is  now  verv  materially  reduced. 

Between  the  distribution  in  wood  or   iron,   were  there  any 

differenced  experienced  affecting  the  quality  of  the  water? 

Not  any  material  difference  ultimately.  At  first  a  chalybeate 
eflfect  was  noticed,  and  I  now  dress  the  interior  of  the  pipe  with 
H  preparation  of  lime-water,  which  prevents  any  inconvenience  from 
being  felt  The  introduction  of  iron  pipes  had  been  attempted  by 
engineers  for  a  long  time  previously  to  the  general  introduction ; 
but  the  pipes  were  then  screwed  together  by  flanoh  joints,  which 
allowed  of  no  contraction  or  expansion ;  they  were,  therefore, 
broken  by  the  temperature  of  the  water,  producing  a  variation  in 
their  length;  they  became  defective  in  summer  and  winter,  accord- 
ing to  the  variations  of  the  temperature  of  the  water  introduced. 
The  pipes  were  as  thus  laid  down  in  the  New  Road,  one  rod  of 
iron  two  miles  in  length*  They  broke  at  various  lengths,  com- 
menciDg  with  half  miles,  quarter  miles,  and  then  info  breakages  of 
about  lOQ  yards  each*  This  diflScuky  was  overcome  by  the  general 
iritroductioa  of  the  cylindrical  socket  joints^  on  pipes  laid  down  in 
lengths  of  nine  feet,  which  allow  of  a  compensating  contraction  and 
es^pkmuH^y  which  contraction,  however,  is  so  small  that  no  in- 
convenience is  felt  even  in  those  lengths  where  the  turned  cone 
joints  are  in  use  at  Manchester,  With  these  joints,  which  must 
be  turned  accurately,  no  stuffing  is  required ;  only  a  little  whiting 
Md  tallpv  is  used,  and  the  joints  are  at  once  formed,  and  tlu.^ 
pipes  driven  up.  Th^  use  of  packing  and  lead,  and  the  pilfering 
of  lead,  is  thus  wholly  avoided.  I  have  used  this  joint  fi>r  the 
suAtion-pipe  of  a  steam-engine,  30  inches  in  diameter^  whicii 
a^swefs  perfectly.  F^merly  the  tenants'  communication-pipes 
we^  introduced  into  the  wooden  service-pipes,  and  afterwards  into 
the  iron  service-pipes  by  ferrules  of  brass,  which  commonly  pro- 
jected into  the  interior  of  tlie  pipe,  and  obstructed  the  passage 
of  the  water.  I  believe  that  these  ferniles,  which  are  very  liable 
to  be  loosened  by  the  different  contraction  of  the  metals,  are  still 
used  by  some  comp^Bies.  I  now  unite  all  the  tenants*  commu- 
^c^oa'pipes  by  flaneh  joints,  the  pipes  being  cast  with  flanches 
fqf  that  piir|)0S9«     Before  tins  change  wsifi  effected,  during  bad 
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weather  or  the  breaking  up  of  a  frost,  20  or  30  tenants'  commti-  ^"g^;^^^*' 
nicatioD-pipes  were  blown  out  in  a  week.  Fori||erly  all  the  cross 
branche9,  when  the  distribution  was  by  wooden  pipes,  were  at  right 
angles.  When  iron  was  introduced,  I  took  pare  to  have  them  all 
curved;  this  m^de  a  considerable  dlRbreuco  in  respect  to  friction. 
Formerly  the  pipes  were  apt  to  be  broken  by  the  sudden  closing  of 
^^Ive-cocks-T-^y  the  introductkn  of  the  screw-cQcks,  which  the  • 
men  can  only  shut  gradually.  This  inconvenience  and  loss  is 
avoided,  an^  iq  the  case  of  supplies  at  high  pressure,  is  absolutely 
fu'cessary.  The  improvement  &s  to  the  quality  of  water  has  been 
^tKected  by  increasing  the  capacity  of  the  reservoirs  from  one  day's  ' 
to  sevea  days'  consumption.  We  have  since  that  time  turned 
much  rain  water,  which  came  into  the  water  from  the  land 
surface,  under  the  river.  Then,  where  there  is  grass  land  ad- 
joining, we  have  fenced  off  the  river  to  prevent  cattle  getting 
into  it. 

What  ig  the  quantjty  of  water  at  present  distributed  by  the  New 
Wver  Company  ? The  average  annual  quantity  of  water  sup- 
plied by  the  New  River  Works  for  the  last  three  years  has  been 
614,087,768  cubic  feet.  Deducting  from  this  the  larger  con- 
sumers and  street-watering,  together  abopt  33^529,400,  will  leave 
•1^,558,368  cubic  feet  per  annum,  being  equal  to  46}  cubic  feet 
}x'r  tenement  each  alternate  day. 
What  is  the  number  of  the  houses  supplied  with  water  by  the 

New  River  Company  ? As  near  as  I  have  been  able  to  ascer-* 

fain,  about  81,555  tenements. 
How  many  tenements  within  the  district  supplied  byyou  are 

^uppiied  by  common  cocjcs? ^The  number  is  4198.     They  are 

in  course  of  reduction,  and  the  reduction  is  encouraged  by  the 
Company.  I  have  always  considered  the  system  of  separate 
supply  the  best  for  the  tenant  or  the  public,  and  also  for  the  Com- 
pany. I  believe  the  common  cocks  or  stand-pipes  are  less  by  one- 
balf  what  they  were  ten  years  ago.  Some  of  these  supplies 
are  given  into  tanks,  from  which  the  inhabitants  of  the  courts 
<^raw  in  common ;  the  others  are  direct  from  the  service.  From 
these  latter  the  water  must  be  taken  during  the  period  limited 
^0  that  supjdy. 
Have  you  any  means  of  knowing  what  proportion  of  the  housed 

'vithinyour  district  have  water-closets? No,  we  have  never  kept 

u\y  account ;  but  we  may  presume  that  each  house  supplied  aboVe 
the  ground'-floor^  of  which  there  are  about  21,362,  has  the  supply 
tor  the  purpose  of  filling  a  tank  for  the  water-closet,  and  if  you  stip- 
pose  one-eighth  of  those  served  below  to  have  closets,  that  will 
make  28,887.  I  believe  that  to  be  so.  The  use  of  water-closets 
>s  greatly  extending,  and  the  applications  for  the  supply  at  high 
seitice  is  generally  for  that  purpose.    The  following  is  a  return 

of  the  number  of  bouses  so  supplied  as  near  as  I  can  furnish 

it:^ 
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\9,  c.  Myla^  Qa  m  below  the  gfound  fioori  end  not  noce  than  6  feetS 

£«q.,C.B«                  inches  high 60,192 

,,         „       firit  floor 7,956 

„          n       second  floor •     •     •     •  7,356 

„          „       third  floor 3,772 

„          „        fourth  floor •  1,689 

„         „        fifth  floor  and  upwards 590 


y31,555 


The  Company  only  carries  the  mains,  the  district  mains,  and  tbe 
service-pipes,  through  the  streets,  and  has  nothing  to  do  with  the 

tenants*  communication-ppes  ? No ;  the  Company  only  lays 

dovrn  iron  jnpes.  The  t^iants  lay  down  the  leaden  pipes,  but 
when  these  leciden  pipes  are  out  of  repair,  the  Paving  Acts  of  Par-^ 
liament  require  the  Water  Company  to  open  the  ground  uid  see 
that  the  repair  be  completed  at  the  expense  of  the  parties  to 
whom  it  may  belong. 

If  a  court  has  to  be  supplied  with  water,  does  the  Company 

carry  up  a  pipe  ? Yes,  it  carries  iron  pipe  up  all  public  ground, 

or  that  which  is  under  the  jurisdiction  of  the  parish  authorities. 

Were  you  consulted  as  an  engineer  on  a  plan  for  supplyincr 

Paris  with  water? ^Yes,  I  was  in  1817  and  in  1823.    I  am 

still  engaged  upon  that  subject. 

In  the  plan  you  have  proposed,  did  it  not  form  a  part  that  die 
tenants'  communication^pipes  should  be  provided  and  laid  down 
by  the  Company  as  an  essential  part  of  the  works  of  distri*- 

biition  ? Yes ;  I  considered  it  the  most  desirable  that  it  should 

do  so. 

Will  you  state  the  advantages  to  the  tenant  or  the  public  tliat 
were  proposed  from  that  part  of  the  plans  over  the  common 
method,  leaving  every  uninformed  occupier  or  owner  to  the  ne- 
cessity of  employing  a  separate  plumber  to  complete,  as   he 

might,  that  part  of  the  general  machinery? ^In  the  first  place 

it  would  effect  a  considerable  saving  of  capital ;  in  the  next  place 
it  would  be  done  on  principle  and  in  a  superior  manner.  Tbe 
trading  plumber  has  no  motive  to  carry  out  improvements, — two 
lengths  of  pipe  may  be  put  where  one  would  serve.  As  an  ex- 
ample of  the  improvement  proposed  to  be  introduced  in  detail,  I 
bad  intended  to  introduce  lead  pipes,  with  screw  joints,  similar  to 
those  used  in  wrought«iron  pipes.  The  cost  of  these  joints  were 
not  above  a  penny, — ^they  would  have  superseded  completely 
the  plumber's  joint,  and  neither  the  plumber  nor  his  irons,  fire, 
ladle,  nor  labour,  were  necessary,  and  an  expense  of  3*.  6d.  per 
joint  was  saved.  In  various  respects  we  should  have  economised 
the  machinery  for  distribution. 

This  portion  of  the  machinery  being  laid  down  by  the  Com* 
pany,  was  it  proposed  to  charge  at  once  the  expense  of  this  outlay 

upon  the  owners  or  occupiers,  or  to  charge  for  it  a  rental? It 

was  proposed  to  charge  interest  on  the  extra  amount  of  outlay  as  a 
rental. 

Then  these  tenants'    communication-ppes  would  have  been 
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under  tbe  same  general  care  as  the  mains  or  iron  pipes  of  distri-   ^^*^^' 
butiou  ?— Yes,  that  was  my  view  ;  and  my  opinion  has  always  ' 

been^  that  as  public  traders,  that  which  is  best  for  the  public 
customer  is  ultimately  the  best  for  the  Company  by  whom  they 
are  supplied. 
What  would  be  the  extent  of  probable  advantage  to  the  public 

ia  respect;|[to  the  saving  of  repairs  ?- ^Very  great ;  one  public 

officer  would  have  been  appointed  to  attend  to  the  laying  on  of  all 
houses^  as  also  to  all  the  repairs.  Under  ordinary  circumstances, 
when  an  acindent  occurs  within  or  without  the  building,  the  tenant 
has  to  think  how  it  is  to  be  repaired,  and  has  to  consider  how  he 
is  to  pay  for  it,  and  who  is  to  be  sent  for ;  the  plumber,  when  he 
arrives,  makes  the  repairs  in  his  own  way,  which  is  without  re- 
ference to  any  general  system.  Two-thirds  of  the  labour,  on  the 
occurreuce  of  any  accident,  is  in  the  journeys  which  would  be 
rendered  unnecessary  under  a  general  system,  by  which,  <m  such 
an  occurrence,  the  inconvenience  may  be  remedied  at  once.  The 
advantage  of  having  the  tenants'  communication^pipes  placed 
under  one  general  system,  would  have  been,  that  they  woidd  have 
been  so  laid  down  at  first,  as  to  have  avoided  many  of  the  inci- 
dental injuries  which  they  are  liable  to  from  frost  and  accidental 
drcumstances^  as  well  as  being  placed  where  they  could  readily 
be  repaired. 

In  the  case  of  a  Company  undertaking  to  lay  down  these  pipes, 
would  not  the  repair  of  tnem  form  part  of  the  general  charge, 

and  be  added  to  the  rent  ? Yes ;  frequently  an  accident  occurs 

towards  the  end  of  the  tenant's  term  of  occupation  in  the  pre- 
mises,  and  the  cost  of  repairing  it  may  be  equal  to  his  quarter  s 
rent.  Being  a  tenant  at  will,  or  near  the  termination  of  his  lease, 
he  says,  I  may  be  turned  out  shortly ;  it  is  not  worth  my  while 
to  undertake  it,  and  it  is  left  undone,  if  within  his  premises. 

Increased  dilapidation  must  be  the  consequence? Of  course, 

that  naturally  results. 

In  that  plan,  then,  you  assumed  as  a  principle  that  the  tenants 
must  be  relieved  of  the  immediate  outlay,  and  the  expense  be 

spread  over  a  period  and  collected  as  a  rent  ? Yes,  certainly. 

This  was  the  more  necessary  at  Paris  where  the  dwelUngs  are  ex* 
tensively  occupied  in  flats  (as  at  Edinburgh  and  Glasgow,  and  in 
several  other  towns)  as  distinct  tenements.  Each  flat  would  be 
held  for  various  periods,  some  of  the  nature  of  tenancies  at  will, 
some  of  them  of  the  nature  of  leasehold,  and  under  every  descrip- 
tion of  interest  and  period  of  occupation.  Of  course,  me  parties 
having  short  intervals  would  not  undertake  the  immediate  expense 
of  the  outlay  for  the  permanent  improvement,  nor  would  the  per- 
sons in  the  lower  apartments  pay  for  the  repairs  in  any  lower  part 
of  the  building  necessary  for  the  supply  of  any  upper  apartment 

Did  the  plan  of  comprehending  the  tenants'  communication- 
pipes,  and  tne  whole  machinery  under  one  general  system,  offer 
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v^GMi^,   any  advantage  in  respect  to  economy  and  sufficiency  in  laying 

**'*  down  the  iron  pipes  ? In  a  new  town  there  would  often  be  roach 

publio  economy  in  laying  pipes  on  both  sides,  Instead  of  in  the 
h&tAvt  of  the  streets,— there  would  be  the  saving  of  lead  pipes, 
the  saving  of  repairs  to  these  lead  pipes,  the  avoidance  of  the  in- 
convenience  and  expense  of  fereaking  up  the  roads  for  that  purpose, 
—the  saving  of  the  inconvenience  to  the  tenants  in  the  event  of 
frosts,  from  there  being  less  of  their  smaller  pipes  being  exposed. 
In  a  street  of  60  feet  wide,  the  saving  of  lead  pipe  would  be  about 
SO  feet  to  each  tenant ;  that  is,  if  the  street  is  built  upon  each  side, 
there  would  be  40  feet  of  leaden  pipe  saved  in  a  house  frontage  of 
say  90  feet,  therefore  20  feet  of  iron  extra  would  avoid  the  use  of 
40  feet  of  lead. 

In  carrying  the  water  up  the  higher  houses,  would  you  not  hav4^ 

introduced  iron  pipes? We  should  have  introduced  iron  where- 

ever  we  could.  At  that  time,  when  lead  was  very  dear,  I  contem- 
plated the  use  of  tinned  copper  pipes. 

How  many  water-carriers  were  there  in  Paris  in  1828  ?— — 
The  number'  of  people  thus  occupied  in  Paris  was  1400. 

What  wjM  the  (iharge  for  carrying  water? Their  rate  of 

charge  is  commonly  Id.  for  every  six  gallons. 

What  inconveniences  were  experienced  from  the  water-carriers  ? 

The  house  is  open  to  them  at  all  hours  in  the  day ;  they  have 

the  opportunity  of  being  in  league  with  the  servants,  and  may 
thereK>Ye  convey  away  the  surplus  of  victuals  of  the  kitchen,  and 
be  the  bearers  of  Unauthorized  correspondence.  The  public 
streets  are  thronged  with  them,  to  the  great  inconvenience  of  the 
passengers ;  and  the  staircases,  also,  leading  to  the  several  flats,  are 
much  inconvenienced  by  dieir  traffic,  and  consequent  dirt.  The 
public  fountains  are  still  wprse  in  their  consequences  when  the 
domestics  are  required  to  attend  and  convey  the  supply  required 
for  the  families. 

It  appeal's  that  in  towns  in  England,  which  were  formerly  sup- 
plied by  stand-pipes,  or  common  cocks  in  courts,  that  the  distri- 
bution of  water  into  the  houses  has  been  found  to  be  an  economy 
of  two-thirds  of  the  expense  of  labour  of  fetching  water  even  im- 
mediately from  the  door :  that  by  the  application  of  capital  and 
machinery  in  the  distribution  of  water  by  a  Company,  or  under 
scientific  arrangements,  the  labour  of  pumping,  where  spring  water 

and  the  pump  is  to  be  had  gratis,  is  rendered  expensive  ? Yes ; 

this  has  always  worked  out  in  practice.  •  At  Colchester,  I  re- 
member that  almost  every  house  had  a  good  pump  and  well,  when 
the  waterworks  were  first  executed ;  few  received  the  water  at 
first,  and  my  opinion  was  required  upon  what  was  supposed  to  be  a 
defect  in  the  work.  My  advice  was  to  wait  patiently  tor  the  repairs 
of  the  pumps.  They  did  so,  and  in  about  seven  years  the  ma- 
jority xi  the  town  received  the  water,  and  I  believe  now  all  the 
respectable  houses  are  supplied. 
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Do  you,  as  ^n  engitieer,  recognise  the  iipplication  of  the  principle  ^•jf'^ye'*' 
of  the  eheapening  by  one  general  machinery ;  the  labour  of  supply- 
ing a  town  with  water,  to  the  saving  of  hand  labour  and  cartage 
in  cleansfaig  or  removing  the  excreta  of  a  town,  by  appljring  the 
principle  of  removing,  under  one  general  system  all  such  excreta  in 

suspension  in  water  ? 1  have  no  question  as  to  the  theory, — I 

have  always  applied  it  in  practice  to  the  cleansing  of  reservoirs,  &c,, 
nnd  in  mill  rivers.  It  is  practised  throughout  the  Icingdom, 
wherever  the  substance  is  at  all  capable  of  being  put  in  suspension 
in  water.  The  power  of  putting  and  maintaining  substances  in 
suspension  depends  greatly  on  the  velocity  of  the  stream. 

If  you  had  been  enabled  to  carry  the  water  into  the  houses  in 
Paris,  would  it  have  led  to  the  general  application  of  the  water-- 
closet systom  as  a  means  of  dean^ng  1- Decidedly  so ;   the 

houses  were  already  prepared  for  the  introduction  of  the  system, 
and  it  was  much  wished  for  by  the  inhabitants  ;  and  sewers  were 
then  bein^  constructed  in  all  parts  of  the  city. 

Then  the  completion  of  the  system,  or  combining  cleaning  with 
a  system  of  supplying  water  by  machinery,  would  have  led  to  the 
supsrceasion  of  the  labour  of  the  body  of  vidangeursy  or  nighCmrai  and 

scavengers,  as  well  as  «f  the  labour  of  the  porteurs  d'eau  f 

Decidedly  ;  it  would  not  only  have  superseded  the  labours  of  the 
vidanffeurs,  but  the  nuisance  of  their  labours,  whi(^  every  one  who 
has  passed  tiurough  the  stroiBts  at  Paris  at  die  night  will  be  well 
aware  of.  It  is  indisputable  that  water  is  the  best  an4  cheapest 
meaos  of  removing  all  decomposing  matters.  Nothing  in^t>ves 
the  habits  so  muuoh,  nothing  civilizes  a  population  so  >  much,  as 
improvements  in  the  modes  of  removing' the  excreta  of  the  popu- 
lation. I  know  scarcely  anything  so  demoralising  and  degracnng 
as  the  common  privies  to  various  courts  in  towns,  and  to  cluste^ 
of  cottages  in  villages.  For  this  reason,  wherever  I  could  recom- 
mend it  to  be  done,  I  have  abolished  them;  and  I  conceive  that  ' 
there  should  not  only  be  separate  acconamodation  for  each  house, 
but,  when  possible^  separate  accommodation  for  naales  and  females 
^f  all  classes. 

In  digging  to  lay  down  the  water-pipes  in  the  metropolis,  is 
any  inconvenience  sustained  by  the  workmen  from  the  soakage  of 
the  cesspools  ? — r-No ;  our  pipes  are  generally  laid  above  the  levels 
of  the  basement  floors,  below  whidi  cesspools  are  generally  made, 
l)\it  very  serious  iniconvenience  is  sustained  by  the  gas  getting  into  the 
water-pipes. 

Is  mat  a  frequent  occuiTence  f  ■  Yes ;  very  frequent,  where 
there  are  competing  Companies.  I  believe  the  joints  of  the  gas-pipes 
are  veiy  badly  made.  The  whole  of  the  earth  of  some  of  the  streets 
in  which  the  pipes  are  laid  is  so  charged  with  gases,  that  within  the 
boxes  of  the  fire-plugs,  if  they  are  covered  over  in  the  evening, 
the  vapour  collected  in  the  twelve  hours  will  ignite  in  the  morning. 
Our  services  have  been  so  frequently  found  chu^ed  that  complaints 
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^£aal  c]!b^  are  continually  being  made  of  gas  bdng  carried  by  them  into  the 
houses  together  with  the  water.  In  several  instances  explosions 
have  taken  place^  to  the  injury  of  the  persons  carrying  down  a 
light  Instances  have  occurred  where^  lights  being  applied  to 
our  water-pipes^  the  gas  has  ignited^  as  if  the  pipe  were  a  gas- 
pipe.  I  have  no  doubt  that  houses  are  fired  by  these  escapes.  A 
short  time  since  a  sewer  exploded^  from  the  accumulated  gas  having 
been  accidentally  ignited^  in  Rosamond-street^  Clerkenwell.  It 
may  be  smelt  issuing  from  the  ground.  When  inconvenience  is 
first  discovered,  the  pipes  have  been  left  charged  with  water; 
thus  the  entrance  of  the  gas  into  the  pipes  is  prevented  from  being 
drawn  in  by  the  suction  of  the  water,  as  the  pipes  empty  themselves 
on  the  service-cocks  being  closed.  This  indraught  of  the  gas  has 
been  corrected  by  the  application  when  required,  of  a  stand-pipe 
against  the  front  of  the  houses,  on  the  top  of  which  is  placed  a 
valve  to  prevent  the  discharge  of  water,  but  open  to  the  discharge 
of  gas.  The  evil  has  been  the  subject  of  the  great  complaint  in 
the  places  named  in  the  following  returns : — 


LocalUies  in  which  Services  have  been  found  charged  with  Gas  durhtg 

the  kut  three  years. 


Hiffh-Btreet,  St  Giles 
V.  Holborn 
V.  Holbom 
V,  Holborn 
V.  Strand  . 

Strand. 

Strand  • 

Crown-atreet,  Soho 
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\^m    £•    Xi. 

O.  A*  JL« 
C.E.L. 

VI.  ]£•  Lt* 

C  £•  Li, 
V/«  jG.  Xj. 
C«  £.  Lf. 

\j,  Jm.  Ij, 


V.  Sutton-street,  Sobo.     .  .  C.  £. 

V.  Great  Queen-street.     .  •  C*  £• 

Mooi-street,  St  GUes'js.  .  C.  E.  L. 

iJean.Btreet,  Sobo  .     •  •  C.  K. 

V.  Judd-street,  New  Road .  •  L.  I. 

Keppel-ttreei   ' .     .     •  .1. 

Rosoman-street  •     •     •  •  jC. 


C.  denotes  that  the  Ckartertd  Gat  Cmnpanff  have  mains  and  serrieesinthe  locality. 
E.  I,  Eqyitabk  Gqm  Cmmpamy 

L.  „  London  Gas  Company 

I.  „  Imperial  Ga»  Company 
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Cases  in  which  the  evil  has  been  remedied  by  a  stand-pipe  and 
an  "  escape-valve  *'  have  V.  prefixed.  In  other  cases  cause  of  com- 
plaint has  been  removed  by  the  stoppage  of  leakage  in  gas«pipes, 
&c.  At  present  the  West  Middlesex  Water  Company  are  redriving 
in  Tottenham  Court-road,  with  the  view  of  getting  rid  of  the  same 
nuisance. 

The  annexed  wood-cut  shows  the  number  and  intricacy  of  the 
water  and  gas-pipes  at  Upper  St.  Martin*s-lane,  where  the  alter- 
ation now  being  made  in  the  line  of  sewer  has  afforded  an  op- 
portunity of  obtaining  the  specimen  : — 


MtUtiplicatuM  of  Gat  and  Water  Pipes. 


A  bdoDgi  to  Chsittred  6u  Compmajr,  4  indiM  ditinater. 
B  belong!  to  E<iuit«ble  Qb*  Company,  6  iodiM  diftmetei. 
C  belanj^  to  LondoD  Oas  CompsDy,  6  inchei  iliameter. 
D  belong!  to  Equitibis  Ou  Campiay,  8  inchei  disnietcT. 
£  bclocig!  ta  London  Oai  Compiaf ,  12  inebH  diameter. 
F  belong*  to  Xeir  RtTCr  W!t«r  Compuiy,  10  iacbn  diameter. 
n  bilong!  to  New  Riiei  Water  Compuiy,  G  inchvi  diameter. 
H  belong!  to  New  River  Water  Company,  5  iochea  diameter. 
I  Uthanuui-bole  for  eEiteringthe  lewer. 
The  dotted  lioei  matk  the  old  lewei  in  the  centre  of  the  former  itrmt.    The  otbai 
line  ihovi  the  old  linei  of  the  houM!. 
Have  you  also  heard  complaints  of  the  gas  finding  its  way  into 
the  sewers  ? The  inconvenience,  as  well  as  the  danger  of  explo- 
sion aridiig  from  accumulations  of  gas  in  the  sewers,  has  caused  the 
officers  ofthe  Westminster  sewers  to  make  use  of  the  Davy  Lamp 
as  a    protection    against  such    accidents.     The    following  is  the 
report  of  their  officers  on  the  subject  in  1841  : — 

Sewebs  of  Westminster,  and  part  op  Middlessx. 
Experim«tU$  with  the  Davy  Lamp  in  Examination^  S^.,  of  Setoen. 
Sewers*  Office  for  Westminster,^^ 
l&th  March,  1844. 
In  accordance  with  the  direction  of  the  Court  of  the  2nd  of  Febmary 
l«st,  we  beg  to  report  the  particulaia  of  the  experiments  made  by  u«,  in 
conjunction  with  Mr.  Farthing  of  the  Chartered  Oas  Works,  as  to  the 
applicability  of  the  improved  Davy  Lamp  to  the  duties  of  the  workmen 
and  oSicen  of  this  Court,  and  as  a  precautionary  measure  against  the 
freqaeni  e^qttosions  of  gas  collected  in  the  tewers. 

On  February  3rd,  we  made  an  examination  of  some  aewera  in  Blooms- 
bury.     Entering  firom  Wobum  Street,  we  passed  into  Wohum  Court, 
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^Bm.!U^*  Duke  Street,  Caatle  Street,  Muaeum  Street,  and  Great  Rumdl  Street : 
and  returned  by  the  sama  route  to  Wobum  Court,  havmg  been  occupied 
about  an  hour. 

On  Ffebruary  1th,  from  the  Guard  Room  at  Buckingham  Palace, 
we  passed  through  the  line  of  seWers  leading  under  James  Street, 
Brewer's  Green,  Artillery  Place,  and  Strulton  Ground,  to  the  Horseferry 
Road  outlet  at  Milbank,  the  inspection  having  in  this  instance  occu- 
pied an  hour  and  seven  minutes. 

Again,  on  February  11  th,  entering  the  sewer  in  Tottenham  Court 
Road,  opposite  Francis  Street,  we  passed  into  Dniry  Lane,  Queen  Street, 
Wild  Street,  Vere  Street,  and  by  Saint  Clement's  Church  into  Norfolk 
Street,  in  the  Strand.  On  this  occasion  we  were  an  hour  and  iive 
minutes. 

And  on  February  21th,  in  our  examination  of  the  sewer  from  Park 
I^ne  through  Upper  Grosvenor  Street,  Grosvenor  Square,  and  Lower 
Grosvenor  Street,  we  were  occupied  nearly  three  hours. 

In  these  four  experiments  there  was  no  perceptible  diminution  in  the 
light  of  the  lamps,  of  which  we  had  three,  and  as  far  as  we  could  judge 
was  perfectly  adequate  to  any  purpose  required  in  our  investigations, 
either  as  regards  measurements  or  the  necessary  memoranda^ 

It  ought  also  to  be  remarked,  that  in  the  sewer  leading  from  Castle 
Street  to  Museum  Street,  there  is  a  drop  in  the  levels  of  about  four  feet, 
which  compelled  us  to  pass  upon  our  hands  and  knees,  and  in  other 
parts  so  low  and  obstructed  as  necessarily  to  cause  much  motion  of  the 
lamp,  without,  however,  perceptibly  affecting  either  the  steadiness  or 
brilliancy  of  the  flame.  Moreover  in  the  experiments  in  Westminster, 
for  a  considerable  portion  of  the  distance,  the  water  and  silt  were  knee- 
deep,  and  from  the  unavoidable  splashing  (by  which  the  lamp  at  times 
was  entirely  covered),  it  would  have  been  impossible  to  have  preserved 
for  any  length  of  time  a  light  less  efficiently  protected. 

During  the  first  day's  examination,  we  were  not  sensible  of  the  pre- 
sence of  any  gas,  but  in  the  others  it  was  exceedingly  percepHbh^  par- 
ticularly  under  Strutton  Ground,  Westminster,  Tottenham  Court  Road. 
Monmouth  Street,  and  the  west  side  of  Grosvenor  Square,  so  muck  so 
as  in  some  measure  to  affect  the  respiration^  and  without  doubt  had  the 
flame  of  our  lamps  been  exposed  to  its  action,  an  explosion  would 
have  bee?i  inevitable :  for  instance,  in  the  sewer  on  the  west  side  of 
Grosvenor  Square,  which  was  exceedingly  low,  the  gas  was  ignited 
within  the  wire  shade  of  one  of  the  lamps^  but  without  producing  any 
effect  beyond  that  of  immediately  exti?iguishing  the  liglU.  There  vas 
also  during  some  portion  of  the  route  in  the  diird  experiment,  in  the 
peighbourhood  of  Messrs.  Meux's  Brewery,  and  adjoiBing  the  Distillery 
in  Vine  Street,  a  considerable  quantity  of  steam,  but  it  had  no  material 
tlfect  upon  the  light. 

As  evidence,  however,  of  the  degree  of  protection  afforded  by  the 
Davy  Lamp,  we  would  instance  the  result  of  some  experiments  subse- 
quently witnessed  by  us  M,  the  Chartered  Gas  Company's  Works,  ia  the 
Horseferry  Road,  in  which  the  flame  of  the  lamp  was  subjected  to  s 
strong  pressure  of  carburetted  hydrogen  gas,  without  causing  the  ignition 
of  any  portion  of  t?he  jet  outside  of  the  wire  shade,  the  effect  being  similar 
to  that  before  noticed,  viz.,  that  when  the  gas  had  filled  the  interior  of 
the  lamp,  the  ilame  was  immediately  enlarged,  and  (from  the  expulsion 
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of  the  ojif  gen)  taecame  gradually  reduced,  and  waa  finally,  extix^ni^hed :   ^^*  ^jT* 

I  state,  be  it  obaerved,  which  would  hardly  occur  iu  practice,  without     ^^ 
previously  indicating  its  owd  danger,  as  it  implies  a  condition  of  atmo- 
sphere where  the  respiration  would  be  much  impeded,  and  in  fact  acarcdy 
compatible  for  any  length  of  time  with  animal  existence. 

It  would  appear,  therefore,  that  where  there  i^  a  liability  to  explosion 
from  the  presence  of  earburetted  hydrogen,  or  other  cause,  the  Imprbved 
Dary  Lamp  afforda  an  almost  certain  protection; 

For  practical  purposes,  as  regards  aily  required  operations  in  the 
eewen,  its  light  undo'  general  conditions  would  be  aufficiently  poweriiiU 
and  at  the  same  time  free  from  the  liability  of  being  extinguished  by  . 
auy  acddental  circumstance* 

We  would,  therefore,  respectfully  submit  to  the  Court  the  propriety 
of  generjdly  adopting  the  Davy  Iiamp,  in  all  cases  connected  with  sewer 
examination,  which,  if  not  a  perfect,  is  at  least  the  most  effectual 
security  we  possess  agaiust  the  recurrence  of  those  accidenta  so  recently 
in  our  recollection. 

George  H a^kkisSj  Assistatit  Surveyor, 
RoBB&T  jENtuNSi  Clei'k  of  the  Works, 

Is  there  not  at  Paris  a  survey,  with  all  the  levels  laid  down  in 

contour  lines  of  equal  altitude? Yes,  there  is;  and  I  found  it 

extremely  useful  in  laying  out  the  plan  for  the  distribution  of  the 
water  in  levels. 

Is  there  any  sueh  survey  for  the  British  metropolis,  or  for  any  of 
the  British  towns  wh^«  you  have  been  consulted  as  an  engineer  f 
Nbt  any. 

What  is  tile  eonsequence  of  this  want  ? ^That  the  public  are 

put  to  the  expense  of  an  imperfect  suney  for  every  special  purpose. 
I  have  known  the  public  expense  of  a  survey  incurred  by  each  of  the 
engineers  in  three  different  consultations  fbr  the  drainage  of  the  same 
tract  of  land.  We  are  compelled  to  have  surveys  or  levels  taken 
for  the  distiibution  of  water. 

Then  they  liave  to  be  taken  for  laying  down  sewers,  for  laying 
down  gas-pipes,  and  for  roads  where  any  engineering  skill  happens 
to  be  applied  to  tliem  1 Yes ;  it  is  so. 

For  laying  down  water  the  surveys  taken  usually  give  only  the 
loiic^itudinal  sections  ? Yes. 

So  diat  if  there  be  any  deviation  to  one  side  or  the  other,  there  is 
no  means  of  knowing  from  theso  sections  whether  it  is  into  a  pit  or 
on  to  a  hill  7 Not  from  the  survey. 

But  with  the  survey  with  the  contour  lines  marked  thereon  you  see 

at  once  ? Yes,  you  have  the  levels  of  the  whole  face  of  the  comitry 

bv'fcire  you. 

If  there  had  not  been  a  complete  set  of  levels  at  Paris,  marked 
by  contour  lines,  what  would  have  been  the  extra  expense  incurred 
for  esdmatibg  the  works  necessary  for  ^  distribution  of  water  ? 
It  would  have  been  the  ^qpense  of  a  new  survey. 

For  tlie  dealing  of  the  metropolis  and  towns  in  general,  do  you 
iiot  consider  that  tte  house  drains  or  cjiannels  of  cleansing,  and  the 
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^B^^!^*'  ™^  drains  or  sewers,  oagfat  to  form  parts  of  the  same  system  laid 
down  under  the  same  general  arrangements,  carried  out  under  the 
same  general  authority,  comprdiending  within  its  jurisdiction  the 
whole  of  the  natural  area  or  jurisdiction  for  drainage  ?  If  this 
were  so^  the  general  drainage  would  be  efficient  and  economical. 
In  respect  to  house  drainage,  for  example — ^if  it  were  laid  down 
under  one  general  plan,  with  authority  to  enforce  it«  the  house-draiiB 
from  the  Kitchens  and  the  drains  of  the  water-closets,  whidi  are  iu-^ 
variably  at  the  hack  of  the  houses,  instead  of  bong-  carried  under- 
•  neath  the  floor  and  through  to  the  front  of  every  house,  would  pro- 
bably be  carried  into  a  barrel-drain  running  through  back  gardens 
or  yards.  Tliis  barrel-drain  might  carry  away  the  whole  of  the 
sewage  into  a  distant  main  sewer.  Independently  of  the^  pecuniary 
economy,  there  would  be  great  advantage  to  the  public  in  respect 
to  the  purity  of  the  air  in  the  houses.  Under  such  a  system^  the 
escapes  of  liquid  and  of  gases  into  the  dwelling-houses  would  be 
avoided.  However  well  the  house-drains  are  trapped,  there  wiU  be 
escapes  at  times. 

Then  you  are  of  opinion  that,  on  a  general  system,  the  expense  of 

sewers  may  be  generally  reduced  ? Yes,  as  regards  the  minor 

brandies. 

On  the  general  application  of  the  principle  of  flushing  in  the 
sewers  where  the  declivity  is  insufficient,  and  to  house  cleansing 
by  the  introduction  of  water-closets,  you  contemplate  considerable 
.  modifications  in  the  system  of  sewerage  to  increase  its  efficiency 
for  the  immediate  and  rapid  removal  of  all  substances  subject  to 
decomposition? Certainly  I  do. 

You  recognize  the  principle,  that  the  body  of  water  should  be 
as  little  diffused  or  spread  in  the  sewer  or  drain  as  possible,  that 
it  may  have  the  least  friction,  and  act  the  most  powerfully,  and 
consequently  that  the  bottom  of  the  drains  should  oe  small  rather 

than  large? The  figure  of  the  bottom  of  the  drain  should  be 

such  as  to  keep  as  near  as  possible  the  same  velocity  in  the  cur- 
rent, by  which  the  matter  is  held  in  suspension ;  so  that  when  the 
quantity  passing  be  reduced  one  half,  the  extent  of  retarding 
surface  presented  to  the  current  should  be  proportionally  reduced 
with  the  diminished  cross  sectional  area  occupied  by  the  passing 
liquid. 

Have  you  ever  had  to  consider  or  try  the  advantage  of  a 

system  of  ventilation  of  sewers  by  chimneys  ? ^Yes ;    having 

often  been  inconvenienced  by  the  effluvia  arising  from  apertures 
in  sewers,  I  have  in  such  cases  applied  high  vertical  shafts  in  the 
nearest  situation  to  the  sewer,  and  have  found  them  to  answer  the 
purpose  completely.  Such  shaft  bemg  communicated  by  a  suffi- 
ciently large  orifice,  the  vapour,  which  travels  in  the  opposite 
direction  to  the  water,  will  at  all  times  ascend  by  such  an  aperture 
into  the  shaft,  by  which  it  will  be  conveyed  (under  the  pressure  of 
the  atmosphere)  above  the  level  of  the  house.   I  have  always  found 
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Uas  eflfeieBt,  and  iSHisider  sudi  a  shaft,  when  masked  as  a  column,  w.  c.  liyiM, 
or  obelisk,  might  be  erected  with  effect  on  the  higher  extremities  of    ^''  ^'^' 
ef  ery  sewer  in  the  squares  or  open  spaces. 

Would  lines  of  drainage,  preappointed  upon  a  well-considered 
surrey,  be  advantageous  in  governing  the  width  and  directions  of 

streets? 1  do  not  see  how  it  would  assist  in  determining  the 

width  of  streets ;  but  before  laying  out  any  district  for  building,  a 
survey  for  the  drainage  is  absolutely  necessary » the  result  of  which 
must  govern  the  directions  of  the  proposed  streets;  their  width,  I 
conceive,  will  depend  more  on  the  nature  of  the  atmosphere  of  the  I 
locality  under  consideration ;  the  ventilation  of  the  town  also,  as 
regards  the  natural  operation  of  the  iBvind  upon  it^  is  material ;  the 
prevalence  of  the  westerly  winds  in  Europe  generally  produce 
what  is  termed  a  ff^est  End  to  all  large  towns,  and  particularly 
where  much  coal  is  in  use. 

Are  stand-pipes  for  watering  streets  in  use  in  your  district,  or  do 

you  consider  the  use  of  plugs  preferable  7 ^The  stand-pipes  were 

in  general  use  formerly^  but  are  not  so  now,  being  very  liable  to  be 
frozen;  that  which  has  been  substituted  resembles  a  stand-pipe  em-* 
bedded  in  the  ground,  with  its  orifice  appearing  at  the  kerb-stone; 
thus  it  is  out  of  every  person's  way,  and  is  protected  from  fro9t  by 
the  earth  surrounding  it.  The  plugs  are  in  use  as  formerly,  and 
being  extremely  cheap,  have  been  always  adopted  by  the  parishes  at 
whose  expense  they  are  maintained. 

At  what  intervals  are  fire-plugs  usually  placed? The  dis- 
tances are  various.  In  the  New  River  Works  the  average  distance 
is  73  yards  on  the  services,  on  the  mains  157  yards :  in  all  we  have 
about'9000  plugs  for  the  discharge  of  water  upon  the  street  sur- 
face. Services  will  in  all  situations  be  found  parallel  to  mains. 
What  is  your  experience  in  respect  to  the  mfluence  of  frost  on 

the  distribution  of  water  through  pipes? ^Muchwill  depend  on 

the  temperature  of  the  water  when  received  into  the  pipes;  if 
taken  from  a  deep  reservoir  it  will  be  manv  degrees  warmer  than 
from  a  shallow  rivulet :  the  depth,  theretore,  of  the  iron  pipes 
should  be  regulated  accordingly,  and  they  should  be  so  laid  as  to 
(Uscharge  themselves  wherever  the  supply  be  interrupted.  By 
attending  to  this,  under  the  customary  service  supply  in  London, 
much  uiconvenience  is  avoided,  particularly  as  regards  the  leaden 
pipes,  which,  if  laid  to  empty  themselves,  will  of  course  never  be 
frozen,  but^  when  kdd  in  an  undulating  line,  wiU  become  a  solid 
rod  of  ice.  The  wider  the  streets,  the  deeper  the  pipes  should 
be  laid>  as  in  all  narrow  and  ill-ventilated  courts  and  alleys  frost 
b  seldom  sufficiently  severe  to  affect  the  water. 

The  Commissioners  have  received  evidence  as  to  the  public  wants, 
and  especially  of  the  wants  of  the  poorest  classes  of  the  population ; 
and  as  to  the  practical  operation  of  an  extended  system  of  supplies 
in  different  towns;  from  which  it  appears  to  be  desirable — ^That  the 
system  of  supply  for  the  poorer  classes  of  houses  by  common  cocks 
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w.  c.  MWatf  or  tanks  for  several  tenements  should  be  superseded  by  an  extended 
£•%.»&«. ,  system  of  supply  carried  into  every  separate  tenement: — ^That  the 
system  of  periodical  or  intermitted  supply  should  be  generally  ex- 
tended to  one  of  constant  supply  at  cdl  times,  night  and  day,  and 
kept  on  at  high  pressure,  as  in  several  towns  and  places^  so  as  to 
supersede  the  necessity  of  having,  and  keeping  in  good  condition, 
water-butts  or  tanks^  so  as  to  be  used  also  early  in  the  morning  for 
cleansing  and  watering  the  streets,  and  at  nights  to  be  in  immediate 
readiness  on  the  application  of  a  hose,  to  be  thrown  over  the  houses 
in  the  event  of  a  fire.  Assuming  it  to  be  desirable  and  necessary 
to  meet  the  public  wants  in  these*  respects,  and  carry  out  such  a 
measure,  do  you  think  that  the  requisite  supply  could  be  rendered 
by  the  New  River  Company  ?— I  have  no  means  at  present  of 
judging  of  the  extent  as  to  quantity  such  a  mode  of  supply  might 
require.  The  population  within  the  district  is  nearly  900,000 
individuals.  But  there  could  be  no  diflBculty  whatever  in  increafflng, 
at  a  comparatively  inconsiderable  distributory  expense,  the  supply 
of  water  through  the  existing  workg,  perhaps  even  to  an  extent 
beyond  ttiat  which  might  be  required,  provided  the  Company  were 
empowered  to  take  tlmt  quantity  out  of  the  river  Lea,  or  from  the 
Thames — the  latter,  however,  is  subject  to  much  objection  as  to 
quality ;  and  at  present  the  quantity  from  the  Lea  is  limited. 
Yet  it  is  my  opinion  that  by  improvements  that  might  be  made 
in  the  navigable  channel  of  the  river  Lea,  and  by  mnVing  equi- 
table compensation  to  the  millers  where  any  loss  of  power  might 
be  occasioned,  sufficient  water  of  the  quality  of  the  New  River  may 
be  obtained  for  the  public  service,  and  no  injury  occasioned  to  the 
navigation. 


iffrJoMi^Qaieik.  Mr.  JOSEPH  QUICK,  examined. 

Ark  you  the  engineer  of  the  Southwark  Water  Company  ? 
— — ^Yes,  I  am. 

Before  you  were  engaged  in  your  present  position,  what  had 
been  your  avocation  ? ^I  was  brought  up  in  the  establish- 
ment of  Messrs.  Maudsley,  the  engineers,  and  had  been  about 
10  years  in  the  drawing  department. 

Have  you  read  the  evidence  of  Mr.  Hawksley  on  the  subject 
of  su  pplies  of  water  ? ^Yes,  I  have. 

Do  you  concur  in  opinion  that  water  may  be  supplied  con- 
stantly at  high  pressure  ? 1  concur  entirely  in  the  opinion 

that  it  is  practicable  as  a  question  of  hydraulics ;  but  it  would 
require  special  arrangements,  incurring  expense  and  outlays 
of  capital  for  which  the  Company  would  need  protection.  A 
large  proportion  of  our  district,  for  example,  is  entirely  manu- 
facturing; it  is  occupied  by  tanners,  fell-mongers,  hair-washers, 
distillers,  brewers,  hatters,  glue-makers,  dyers,  &c.,  all  of  whom 
use  great  quantities  of  water,  and  most  of  them  have  tanks 
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below  the  level  of  the  street.     The  consumption  of  water  by  MrJto-fiiQoiek 

theae  consumers  is  so  ^eat^  that  we  have  much  difficulty  even 

in  giving  a  supplv  of  15  or  20  feet  high  to  the  private  "houses 

in  the  neighbourhood  until  the  supplv  of  these  manufactories 

has  ceased.     We  cannot  supply  such  places  as  the  hospitals  and 

railways,  which  require  a  supply  at  60  feet  high  above  the  level 

of  the  street,  without  shutting  off  nearly  all  the  side  services 

and  consumers.     I  agree  also  in  what  is  stated  as  to  the  im-* 

proved  uses  to  which  water  supplies  are  applicable,  especially 

that  a  system  of  constant  supply  laid  on  for  a  rental  under 

general  arrangements  would  be  very  beneficial  to  the  market* 

gardens  and  horticultural  production  in  suburban  districts  like 

ours. 

Would  not  the  special  difficulty,  in  respect  to  these  manu^ 
factories^  be  obviated  by  providing  for  them  specially  a  distinct 

main? Yes;  but  extensive  alterations  would  be  required 

to  effect  that  object. 

What  is  the  diameter  of  the  main  ? — Twenty  Inches. 

What  additional  head  or  pressure  of  water  would  be  neces* 
sarv  to  effect  the  delivery  in  the  same  time? About  50  feet. 

In  the  present  position  of  the  Company,  and  of  most  Com- 
panies, must  not  all  such  improvements,  unless  special  provision 
be  made  for  due  remuneration  by  the  parties  benefited  by  the 
change,  be  paid  for  out  of  the  dividends  or  the  property  of  the 
Company  ? — —Yes,  they  must ;  and  the  Companies  have  not  at 

Iiresent  due  and  proper  securities  for  any  such  additional  out- 
ays. 

Have  you  calculated  the  expense  which  would  be  incurred  by 
the  substitution  of  a  system  of  constant  supply,  night  and  day, 
at  high  pressure,  for  tne  present  system  of  intermittent  supply? 
— —Yes,  I  have. 

What  would  be  the  addition  of  the  expense  incurred  per  week 
per  tenement  for  the  increased  supply  within  the  district  sup^ 

plied  by  the  Southwark  Water  Company  ? Three  halfpence 

weekly,  in  addition  to  what  they  now  pay. 

Would  a  large  part  of  this  extra  expense  be  saved  by  the 
saving  of  the  wear  and  tear,  and  the  expense  of  repairing  and 

cleansing  water-butts  and  tanks? A  large  proportion;  all 

the  expense  of  renewing,  and  aU  the  expense  of  cleansing  tanks, 
would  be  saved. 

How  many  consumers  have  you  in  the  Southwark  district  ? 
We  supply  about  18,000  tenants,  4,000  of  which  arc  sup- 
plied through  |-inch  lead-pipe,  10,000  through  }-inch  pipes  with 
a  branch  to  tenement  on  each  side;  about 'dOO  by  |-mch  pipes 
with  three  branches  to  the  tenements  adioining ;  2,000  by  250 
common  stand-pipes,  and  about  1,000  other  tenants,  whom  we 
call  consumers,  having  manufactories,  tanners,  fellmongers, 
hair-wndierB,  glue-makers,  curriers,  dyers,  hatters,  brewers, 
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Mx.Jo«eph  Quick  distiUers^  steam-engines,  railway  stations,  hospitals^  &a>  whidi 
take  large  supplies. 

Within  the  district,  what  number  of  private  tenements  are 

there  which  take  no  water  whatever  from  any  Company  ? 

As  near  as  I  can  estimate,  about  5,000  tenements,  containing 
30,000  persons. 

How  are  they  supplied  ? ^They  depend  for  their  supjdies 

on  pumps  or  such  ram-water  as  they  catch. 

What  is  the  charge  for  the  separate  supply  to  a  house  oecu- 

fied  by  the  labouring  classes,  such  as  a  two-  story  house  ?t 
or  two-roomed  houses  we  charge  from  5^.  to  7s,  per  annum ; 
for  four-roomed  houses  we  chargne  from  10*.  to  14«.  We  geae^ 
rally  charge  3«.  Bcf.  per  room,  if  the  occupants  pay;  or  2s,  lOi/. 
if  farmed  by  the  landlord.  This  pays  for  the  expense  of  col- 
lection and  the  risk  of  empty  houses.  Collection  by  any  public 
body  from  weekly  tenants  is  impracticable. 

In  many  districts,  will  not  one  room  be  generally  occupied  by 

one  family  ? ^The  poorer  districts  are  dreadfully  crowdei 

In  many  parts  of  it  there  will  be  more  than  one  family  in  one 
room. 

Are  you  led  to  inspect  the  tenements  so  occupied? Wken 

parties  apply  for  a  supply  of  water,  it  is  my  business  to  visit  the 

S remises  to  fix  the  rate,  and  to  suggest  the  best  means  of  intro- 
ucing  the  supplies ;  further  than  that  it  is  not  my  business 
to  examine. 

In  what  state  do  you  find  the  poorer  tenements? Dread^ 

fully  filthy.  There  is  such  a  closeness  about  the  passages 
of  the  worst  places,  that  I  keep  as  far  away  from  them  as  1 
can. 

Are  they  undrained  ? Generally.  Where  they  are  drained 

the  smell  is  not  so  offensive.  The  state  of  the  drainage,  I  find, 
forms  the  great  obstacle  to  carrying  supplies  of  water  into  the 
tenements.  We  are  not  partial  to  the  supply  by  stand-pipes, 
on  account  of  the  trouble  they  give,  of  their  liability  to  injuries, 
and  to  be  out  of  repair,  and  to  be  frozen  in  winter.  They  have 
also  other  disadvanta^s,  as  regards  the  people  themselves.  I 
therefore  always  advise  separate  supplies  to  the  houses;  at 
least,  to  the  back  yards.  The  answer  generally  made  by  the 
landlord  is, ''  But  we  have  no  drains  to  carry  off  the  waste.  If 
we  have  more  water  brought  into  the  premises,  we  shall  only 
have  more  damp,  and  rot  the  floors,  and  make  the  houses  more 
untenantable.'* 

What  do  you  perceive  to  be  the  actual  state  of  the  main  or 

house  drainace  in  such  districts  1 Very  bad  indeed.     In  the 

old  confined  districts,  courlp  and  alleys,  where  the  common  taps 
are  generally  applied  for,  there  are  blocks  of  buildings  which 
have  nothing  but  surface  drainage,  and  which  are  200  or  300 
yards  from  any  main  drain.  In  the  Mint,  which  is  the  oldest 
part  of  Southwark,  the  people  in  many  houses  throw  every- 
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thing  out  of  the  windows  into  the  baxsk  yards.     In  some  in-  BfcJofeph  Quick 
stances  there  are  actually  no  privies.     If  there  be  any  disease 
prevalent,  the  seat  of  it  is  generally  in  these  places. 
What  is  generally  the  condition  of  such  mam  drains  or  sewers 

as  are  made  ;  do  they  emit  offensive  smells  ? The  odours  from 

the  gully-holes  is  very  oflTensive,  and  in  consequence  of  the  land 
in  many  places  being  four  or  five  feet  below  the  level  of  high* 
water  mark,  the  sewage,  as  at  present  constructed,  is  slug^isli 
and  bad.  The  effect  of  the  present  sewage  may  be  judged  of 
fiom  this  instance  :  Paradise-row,  Botherhithe,  nad  no  sewer ; 
and  a  new  sewer  was  formed  there,  as  deep  as  they  could  make 
it,  to  suit  the  present  levels.  The  first  effect  was,  that  it  drained 
the  wells,  but  after  the  sewer  had  been  some  time  formed,  and 
had  received  its  accumulations,  the  water  flowed  back  into  the 
weUs  but  was  discoloured,  and  the  inhabitants  complained  that 
it  was  polluted.  Application  was  then  made  to  the  Company 
for  supplies  of  water,  which  caused  me  to  visit  the  spot,  and 
by  that  means  I  learned  the  circumstances. 

Were  there  cesspools  to  the  houses  adjacent  to  the  line  where 
the  new  sewer  was  cut  ? ^Yes;  they  being  old  houses. 

The  sewer,  then,  by  diluting  the  matter  discharged  in  it, 
rendered  it  more  permeable,  and  saturated  the  substratum  more 
extensively  with  it? ^Yes,  certainly ;  the  inhabitants  them- 
selves ascribed  the  pollution  to  the  back-water  from  the  sewers. 

Have  you  similar  applications  in  consequence  of  the  pol- 
lution of  springs  and  wells  ? ^Yes,  we  have ;  and  as  houses 

are  built  and  neighbourhoods  become  more  crowded,  the  pollu- 
tion of  springs  by  the  permeation  of  the  matter  from  cesspools 
becomes  greater.  They  have  now  got  into  a  mode  of  deepen- 
ing the  cesspools  until  they  come  to  the  first  stratum  of  sand, 
six,  eight,  or  ten  feet.  This  cutting  generally  carries  the  cess- 
pool into  a  spring,  and  relieves  the  cesspool  of  the  liquid  portion 
of  the  refuse,  which  is  carried  away  by  the  spring  into  any 
lower  level.  The  ground,  for  want  of  drainage,  in  some  portion 
of  the  district,  is  so  saturated  with  water  or  liauid,  that  if  a 
cesspool  be  emptied  one  day  it  will  be  nearly  filled  again  the 
next.  This  observation  is  not  confined  to  Southwark ;  I  know 
it  to  be  the  case  in  several  parts  of  Lambeth. — In  the  paved 
and  dose  streets  the  upper  portion  of  the  ground  is  often 
blackened  and  so  saturated  with  the  gas  as  to  be  extremely 
offensive  to  the  men  who  open  it. 

Do  the  following  statements  of  the  condition  of  the  districts 
supplied  with  water  by  the  Southwark  Water  Company  coin- 
ciae  with  your  own  local  examination  ? 

Mr.  W.  Stainer,  the  Registrar  of  St.  Olave  district  states, 
in  answer  to  the  question, 

*•  In  what  parts  of  vour  district  has  the  number  of  deaths  registered 
in  the  years  1838,  1839, 1840, 1841,  and  1842  been  the  greatest,  in 
proportion  to  the  population  ? 
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MfjQiej^QaioiL  ««  Jq  i\y^  densely  populated  courts  and  alleys  where  there  are  f^ieti 
drains  and  sewers,  and  the  inhabitants  are  living  in  dirt,  stencht  aod 
a  state  of  wretchedness,  to  be  conceived  only  by  those  who  have  wit- 
nessed it.  Prior  to  the  year  1841  several  ver>'  unhealthy  courts,  in 
which  some  of  the  earliest  cases  of  Asiatic  cholera  occurred  on  the  first 
appearance  of  that  disease  in  the  metropolis,  but  these  have  been  re- 
moved, and  the  ground  now  forms  the  site  of  the  termini  of  the  Brighton 
and  other  railways.  There  are  large  open  sewers  completely  sta»n&nl 
through  or  near  them,  the  smell  from  which  in  summer  is  so  dreadful 
that  it  is  extraordinary  how  human  beings  can  bear  it.  The  supply  of 
water  is  scanty.  The  inhabitants  are  not  more  dirty  than  might  be 
expected  from  their  circumstances." 

Mr.  G,  Pitt,  the  Registrar  of  the  Rotherhithe  district, 
states : — 

"  Hanover-street  contains  about  35  or  40  houses  in  a  very  old  and 
dilapidated  state.  The  houses  have  generally  six  or  eight  rooms  each, 
and  sometimes  as  many  families  of  the  poorest  kind,  chiefly  Irish* 
As  the  street  has  no  thoroughfare,  and  is  on  an  incline  of  at  least  10 
feet,  it  is  badly  drained.  The  water  and  filth  constantly  remaining  in 
the  street,  it  is  most  unhealthy.  The  same  remarks  apply  in  all 
respects  to  Spread  Eagle-court,  except  that  the  houses  stand  on  level 
ground.  Norfolk-place  and  Kenning*s-buildinga  are  exposed  lo  the 
most  offensive  exhalations  of  about  150  feet  of  open  sewer,  which 
neceives  the  filth  of  the  whole  surrounding  neighbourhood." 

Mr.  fi.  Bell  the  Registrar  of  the  Kent  Road  district,  states  :— 

^'  There  are  many  close  filthy  courU  in  this  neighbourhood,  in  these 
the  deaths  are  uniformly  the  highest,  and  tlie  1^1  registration  does 
not  correctly  show  this  fact,  for  the  people  inhabiting  them  are  very 
poor,  and  in  extreme  illness,  are  removed  either  to  the  workhouse  or 
the  hospitals,  and  they  die  in  those  places." 

••  With  rejrard  to  drainage,  the  open  gutters  are  choked,  and  ftill  of 
water.  Supplies  of  water — good  supply  from  the  waterworks.  Clean* 
hnos— as  a  general  rule  they  seldom  attend  to  this,  unless  they  expect 
a  visit  from  the  medical  or  other  officers ;  they  excuse  it,  by  saying  they 
have  to  work  for  their  living.  The  people  live  very  close,  in  amell 
rooms ;  have  often  more  than  one  bed  in  a  room.  Beds  are  made  of 
straw  and  shavings,  and  a  great  number  sleep  on  the  floor ;  from 
three  to  ten  persons  in  a  room  ;  almost  every  room  is  a  sleeping  room." 

The  following  is  the  evidence  of  Edward  Daubkdav,  Esq., 
Medical  Oflicer  of  St.  Saviour's  Union  :— 

*•  What  is  the  state  of  the  sewers  for  the  houses  of  the  poorer  classes 

of  the  population  in  your  district.? They  are  in  a  dreadfiil  condition. 

On  one  side  of  Broodwali.  at  the  back  of  the  houses,  there  is  an  open 
sewer,  into  which  the  privies  empty  themselves.  There  is  a  second 
open  sewer  situate  between  Hat field-s tree t  and  Brunswick-street,  which 
extends  tte  course  through  Brunswick-place  ;  and  there  is  a  third  open 
sewer  in  Boundary-row,  all  places  thickly  inhabited.  These  seweia 
are  the  receptacles  of  all  kinds  of  refuse,  such  as  putrid  fish  (thrown  in 
by  the  costermongers  living  about  the  New-cut)  dead  dogs,  cats,  vcge- 
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(tbies,  ftc.    These  two  Utter  sewers  also  receive  the  soil  from  the  M«-J«««|fc.O«Wt 
privies  of  the  houses  sitaate  near  them.     All  the  sewers  are  always 
olfensive,  but  disgustingly  so  at  particular  seasons. 
*'  How  oftenarethesesewerscleansedout?—— Once  or  twice  a-year 

men  are  employed  to  empty  them.  The  Broadwall  sewer  is  flooded 
occasionally  by  opening  floodgates,  and  the  tide  comes  in  to  the  others. 

"  What  is  their  mode  of  cleansing  ? Men  with  large  boots  go  into 

the  sewers  and  throw  out  the  aUh,  and  in  Boundary-row  into  the  street, 
and  from  ihence  it  is  carted  away,  more  frequently  the  mud  is  thrown 
upon  the  sides  of  the  sewers  and  suffered  to  remain ;  opening  the  flood* 
gates  and  the  tide  assist  in  cleansing.  Nevertheless  the  Broadwall  sewer 
must  be  considered  an  open  stagnant  ditch.  *  *    *u       / 

"  What  is  the  general  stote  of  health  of  the  people  exposed  to  the 

effluvia  from  the  open  sewers  ? Low  and  malignant  fevers  are  much     . 

more  frequent  and  fatal  in  their  effVcts  in  these  localities  than  m  the 
other  low  neighbourhoods  better  situated.     It  is  not  uncommon  to 
have  two  or  three  consecutive  cases  of  fever  in  the  same  house,  and  year 
after  year,  the  father  or  the  mother  of  large  families  is  earned  ofi"  by  the 
frequent  recurrence  of  the  disease,  produced  by  the  maUria  which  is 
eonstaotly  forming  in  these  open  sewers.    I  may  menUou  by  way  ot 
example,  the  case  of  a  widow  woman  and  her  two  sons,  who  were 
attacked  a  short  time  ago  with  fever  in  Brunswick-place,  the  mother  an4 
the  youngest  son  ultimately  recovered,  but  the  eldest  son,  aooutJiO,  on 
whom  she  entirely  depended  for  support,  was  carried  off.    Thus  she 
became  a  direct  burthen  to  the  parish.     My  experience  could  tumisb 
many  similar  cases.    Malignant  cholera  commenced  in  this  locality  and 
spread  to  a  much  greater  extent  on  the  line  of  these  sewers  than  in 
the  other  poor  densely  inhabited  places.     I  regret  I  have  not  the  means 
of  estimating  the  exact  proportion  of  deaths  from  this  cause ;  but  m 
Brunswick-place  where  the  disease  first  began,  five  fatal  cases  occurred 
in  one  hoiiee,  (here  the  open  sewer  runs  within  two  yards  of  the  houses,) 
and  in  many  instances  in  the  direction  of  the  ditches,  in  a  belter  class 
of  bouses;  two  or  three  cases  terminated  fatally  from  malignant  cholera 
in  the  same  dwelling.     There  are  other  diseases  produced  by  the  ma- 
laria emitted  from  the  decomposed  refuse  in  these  open  sewers.  DiarrlicBa 
and  a  long  catalogue  of  strumous  affections  are  some  of  them,     l  he 
(brmer  disease  is  sometimes  very  severe  in  these  localities,  and  in  the 
autumn  prevails  In  the  epidemic  form.    The  too  free  indulgence  m  truit 
has  been  the. assignable  cause,  whereas  it  is  now  ascertained  beyond  a 
doubt  that  open  siwers,  stagnant  ponds,  and  masses  of  vegetable  matter, 
furnish  the  chief  sources  of  the  disease  called  English  cholera. 

"  Have  vou  any  means  of  staUng  in  what  proportion  deaths  from  v 
cholera  occurred  in  the  line  of  the  open  sewers  as  compared  with  the 
proporUon  of  deaths  amongst  the  labouring   classes  living  i»   hotter 
situated  tenements?   What  is  the  sanatory  condition  of  the  children 

living  in  these  places? 1  am  surgeon  to  an  infirmary  for  children 

in  the  neighbourhood,  and  my  experience  enables  me  to  state,  that  we 
have  a  miich  greater  proporUon  of  strumous  ophthalmia,  mesenteric 
disease,  and  other  glandular  affections  in  the  children  livmg  in  tlicse 
places  than  in  others  of  the  same  class,  residing  in  more   healthy 

"  "  Are^e  better  descriptions  of  houses  in  your  district  well  cleansed 
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Mt.iowphQQkk  by  drains  and  sewers? 1  regret  to  say  that  the  drainage  of  homies 

generally  is  very  imperfect,  for  the  wantofweU-eonstructed  drwmfnm 
ike  houses  into  the  sewers,  lu  my  immediate  neii^hbourhood  boii^ca 
which  average  a  rental  of  80/.  a-year  are  either  drained  into  cessfKxdsi, 
Or  by  such  small  and  imperfectly  constructed  drains^  which,  conikect- 
ing  as  they  do,  the  drainage  of  many  houses  together,  are  constantly 
getting  stopped  up,  either  wholly  or  partially ;  the  consequence  is,  the 
kitchens  and  the  lower  offices  are  never  free  from  offensive  smells,  and  at 
particular  seasons  they  are'so  excessive  as  to  communicate  them  toother 
parts  of  the  house,  which  are  highly  disgufiting  and  prejudicial  to  health. 
It  may,  I  think,  be  fairly  asked,  is  it  possible  that  this  state  of  drainage 
cap  have  existed  for,  probably  the  last  30  years,  in  the  first  class  of 
houses  iu  Blackfriars-road  in  a  situation  having  a  large  sewer  ruoning' 
in  the  middle  of  the  street,  and  passing  within  two  or  three  yardsof  the 
kerb-stone :  yet  this  is  literally  the  fact,  with  the  exoeptUm  of  some 
half-dozen  houses  which  have  been  recently  drained  by  making  a 
direct  drain  from  the  houses  into  the  sewer  at  the  occupier's  own  ex* 
pense. 

'^  What  may  you  have  paid  in  sewers'-rates  during  the  time  yoa  have 

occupied  your  own  house  ? 1  have  occupied  my  present  house  about 

10  years,  and  a  former  one,  which  is  situate  nearly  opposite,  seven  years, 
at  a  rental  of  from  70/.  to  75/.,  and  I  have  paid  sewers'-rates  duriog 
my  17  years  occupation  to  the  amount  of  about  28/.  I  now  hold  a 
lease  for  a  term  of  14  years,  seven  of  which  are  unexpired,  and  my 
landlord  and  myself  are  at  issue  at  the  present  time  about  the  expense 
of  making  a  well-constructed  barrel  drain  into  the  sewer. 

**  What  sanatory  effects  are  perceptible  from  the  imperfect  house 

drainage  and  cleansing  into  the  sewers  ? Fever  is  the  most  freqaeiit 

consequence  of  this  imperfect  and  disgraceful  state  of  drainage,  but 
there  are  other  effects  observable,  such  as  low  nervous  debility,  diarrh<Ba, 
&c.,  &c.  Indeed,  the  same  observations,  which  have  been  mode  on  tlte 
baneful  influence  of  open  sewers  on  the  health  of  those  who  live  tn 
their  localities  will  equally  apply  to  those  who  live  iu  houses  imperfectly 
drained. 

**  What  would  be  the  effects  of  the  thorough  drainagre  and  cleansing 
of  houses  by  supplies  of  water,  and  conveyance  away  of  the  refuse  by 

well-washed  and  closed  sewers? The  beneficial  results  would  be 

immeasurable,  it  would  be  the  greatest  boon  that  could  be  conferred 
upon  society.  It  is  amazing  that  with  so  much  inquiry,  and  such  con* 
vincing  evidence  on  these  subjects,  it  should  be  permitted  to  remain." 

John  Clarke,  Esq.,  Medical  Officer  of  St.  Olave  s  Union. — 

"  What  is  the  state  of  the  residences  of  the  poorer  classes  In  your 

district  in  respect  to  cleanliness? ^They  are  filthy  in  the  extreme; 

the  chief  drainage  of  the  district  inhabited  by  the  poorer  classes  Is  by 
uncovered  sewers,  which  are  a  sort  of  ditches,  yery  slugg^ish,  and 
emitting  constantly  most  offensive  odours.  The  line  of  houses  where 
fever  prevails  at  some  periods  often  marks  tlie  line  of  defective  drainage 
and  the  open  sewers. 

"  How  are  these  sewers  cleansed? They  are  cleansed  by  men 

expressly  appointed  for  the  purpose  by  the  Commissbners  of  Sewets. 
These  men  empty  the  contents  of  the  sewers  on  to  the  bank,  from 
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wlienoe  it  is  carted  away.    The  occupation  is  considered  so  injurious  to  MrJ«i«0iQ«ifck 
these  men  that  I  am  informed  they  are  only  employed  a  part  of  the  day, 
and  RcefYe  proportionately  hi^h  wages  for  the  work.     I  think  it  is  only 
fonr  or  six  hours  a*day  they  work. 

•*  What  19  the  appearance  of  these  men  ? Some  have  been  en^ 

sra^ed  for  years  in  the  occupation,  but  they  were  men  of  peculiarly 
robust  constitution ;  but  they  now  look  pallid  and  unhealthy. 

''  How  long  do  the  accumulations  remain  in  these  sewers  ? 1 

think  they  are  cleansed  once  in  12  months,  the  summer  being  of  course 
the  time  selected  for  the  purpose. 

*'  Do  these  sewers  in  which  the  accumulations  take  place  receive  the 

night-soil  from  the  houses? Yes,  the  houses  closely  abut  on  these 

open  sewers,  and  night-soil  and  every  description  of  animal  and  vege- 
table refuse  is  thrown  into  the  sewers.  The  cholera  was  very  destructive 
akmg  these  lines  of  sewers.  1  believe  I  had  under  my  own  treatment 
the  first  eases  of  real  cholera  that  occurred  in  London.  There  were  one 
or  two  cases  which  were  said  to  have  occurred  at  Shadwell  or  Wapping. 
But  the  first  cases,  I  believe,  occurred  in  this  parish.  The  cholera  cases 
principally  occurred  in  the  houses  near  to  or  over  the  open  sewers.  Out 
of  upwards  of  400  cases  in  the  one  parish,  almost  200  perished.  I  had 
most  satisfactory  evidence  of  the  non-contagious  character  of  the 
disease. 

**  Can  you  state  in  what  proportion  the  deaths  occurred  near  the  line 
oftheseopen  sewers  as  compared  with  the  proportions  of  deaths  amongst 
lahotirersDf  the  same  class,  but  occupying  better  conditioned  tenements? 

^The  records  not  having  been  preserved,  it  is  impossible  at  this 

distance  of  time  to  state  the  proportions  of  deaths  from  cholera  occur- 
ring near  the  open  sewers  as  compared  with  other  parts,  but  my  recol- 
lection clearly  serves  me  in  the  fact  that  by  far  the  greater  majority 
of  those  attacked  were  residents  of  the  district  described,  and  there  its 
ravages  were  most  felt. 

**  Have  you  observed  any  evils  accrue  from  the  accumulations  of 

refuse  in  privies  or  cesspools? Yes ;  fevers  of  a  low  type,  produced 

at  particular  seasons  ;  they  are  very  prevalent  when  the  atmosphere  is 
close  and  damp. 

^  Are  there  supplies  of  watcf  laid  on  to  the  houses  of  the  poorer 
classes? — Hardly  any  of  them  have  supplies  of' water  laid  on  in  the 
booses.  Most  of  them  have  water  by  a  tap  in  the  courts,  but  some 
of  them  ha\-e  not  that.  In  many  of  the  courts  there  is  none  other  than 
a  surface  drainage,  a  privy  at  one  end  being  situated  over  the  open 
ditch  or  sewer  common  to  all  the  inhabitants,  all  refuse  water  and  other 
impurities  being  thrown  out  to  find  its  way  into  the  kennel. 

"  In  cases  where  water  is  not  laid  on  in  the  houses,  or  where  it  is 
not  sufficient  in  quantity  to  scour  the  house-drains,  are  not  the  drains 
themselves  sometimes  as  offensive  as  if  there  were  no  drainage  what- 
soever?  Decidedly  so. 

**  Therefore  a  provision  to  make  drains  from  houses  to  the  sewers 
without  a  provision  for  bringing  water  into  the  houses,  would  be  of 

^ery  limited  utility  in  a  sanatory  point  of  view  ? It  would  merely 

increase  the  accumulation  of  decomposing  reAise,  by  which  the  drains 
themfelves  would  eventually  be  choked  up. 
**  Would  efficient  structural  arrangements  for  cleansing  such  places 
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iffJoM^Qy«Ka8  you  are  most  frequently  called  upon  to  Yisit  be  eeonomieal  to  the 
poor-rates? Most  decidedly,  they  would  be  attended  with  a  consider- 
able reduction  of  expense,  by  diminishing  disease  with  all  the  contingent 
charges. 

"  What  is  the  physical  condition  of  the  population  brought  up  under 

-     these  noxious  physical  influences? The  children   are  stunted  in 

growth,  of  sallow  complexion,  of  rather  sickly  hue,  though  apparently 
stout  in  limb.  Those  of  them  who  have  the  appearance  of  health,  do 
not  bear  the  attacks  of  disease  like  healthy  children,  and  disease  is  xcry 
fatal  to  them ;  though  the  people  have  many  children,  they  have  not 
large  families,  for  the  young  die  quickly.  It  is  common  to  the  parents 
to  enumerate  the  children  they  have  lying  in  particular  churchyards  as 
a  plea  for  their  continuance  when  told  they  are  to  be  removed  to  their 
legal  place  of  settlement." 

— These  descriptions  all  coincide  with  my  own  observations. 
I  know  them  to  be  correct.  The  supplies  of  water  are  in  most 
cases  defective^  from  its  not  being  carried  into  the  houses^  and 
from  the  stand-pipe  system  of  supply  being  the  one  in  use- 
Supposing  it  were  ineligible  or  impracticable  to  relieve  the 
district  by  widening  the  main  sewers,  and  quickening  the  dis- 
charge into  the  river  durins;  low  water ;  as  you  daily  pump 
a  lake  of  water  into  the  district,  do  you^  as  an  engineer^  doubt 
the  practicability  of  relieving  it  by  pumping  the  sewage  out 
of  it,  and  carrying  it  to  any  district  where  it  may  be  avail- 
able for  use  to  agricultural  purposes  ? There  would  be  no 

impracticability  or  difficulty  if  the  sewage  were  collected  into 
shafts,  as  it  could  be  pumped  out  through  large  mains  to  any 
districts  where  it  might  oe  required.  The  expense  of  doing 
so  would  be  less  than  that  of  pumping  water  through  the  mains 
and  minor  distributionary  branches  required  for  supplying  a 
district. 

Do  you  happen  to  know  the  expense  of  cleansing  cesspools 

in  your  district? 1  have  myself  paid  1/.  each  time  for  small 

tenements,  and  as  much  as  3/.  for  large  ones. 

What  would  be  the  weekly  expense  of  properly  cleansing 
cesspools  even  with  the  relief  by  permeation  of  which  you 

speak  ? Judging  from  the  experience  of  about  90  tene* 

ments  which  I  own  or  manage,  I  conceive  it  would  be  about 
3d.  weekly.  Twenty  of  my  own,  from  four  to  eight-roomed 
houses,  do  absolutely  cost  about  Sd.  per  week  for  cleansing 
the  cesspools. 

In  other  places  the  expense  is  stated  to  be  upwards  of  1/. 
per  annum,  or  about  5d.  weekly.  The  reduction  of  expense 
m  the  South wark  district  will  be  obtained  by  the  more  extensive 
escape  by  the  permeation  of  the  substratum  of  which  you  have 

spoken  ? ^Yes,  that  is  the  case.     On  the  Southwark  side  the 

springs  are  on  the  average  from  8  to  12  feet;  whilst  on  the 
City  side  wells  must  be  sunk  from  30  to  70  or  80  feet.    Within 
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a  few  days  we  have  had  an  instance  at  Battersea  of  the  per-  Mr  JtMp^  Qofek 
meation  of  the  cesspools  in  six  new  houses.  Thoy  were  sup-* 
plied  with  water  from  springs  sunk  to  the  same  level  as  the 
ces8p<K>ls.  As  the  springs  were  lowered  by  the  consumption 
of  the  water,  it  was  found,  to  the  surprise  of  the  inhabitants^ 
instead  of  coming  up  clearer,  it  was  more  discoloured — by  the 
equalization  of  uie  water  levels.  One  of  the  inhabitants,  a 
baker,  who  drew  harder  than  the  rest,  applied  to  the  Company 
to  lay  on  the  water,  giving  me  to  understand  that  the  people 
be^n  to  complain  of  the  quality  of  his  bread,  the  cause  of 
which  he  could  not  make  out^  except  it  arose  from  the  quality 
of  the  water,  which  somehow  or  otner  was  very  bad.  All  his 
neighbours,  who  drew  from  the  same  spring,  complained  that 
the  water  was  very  bad.  The  cause  was,  on  examination^  un* 
doubted.  Ancient  and  celebrated  springs  are  now  being  dis- 
continued throughout  the  district;  wells  which  were  much 
frequented  are  now  gradually  being  abandoned  by  the  inha^ 
bitants^  the  pumps  remain,  and  are  used  by  the  poor  who 
pass  by,  and  who  do  not  know  their  reputation ;  people  have 
imagined  that  it  is  the  gas  which  has  polluted  the  water,  but 
it  is  the  cesspools  that  are  now  being  sunk  so  much  lower  than 
formerly,  partly  that  the  water  in  the  cesspools  may  not  be 
higher  than  the  level  of  the  springs,  and  partly  for  the  economy 
of  cleansing.  Instead  of  having  a  waggon  load  of  liquid  refuse 
to  remove,  they  have  now  only  a  cart  load  of  the  solid  refuse 
to  convey  away.  In  the  village  I  have  mentioned  there  are 
no  gas*pi^8. 

Supposmg  that  the  Company  was  enabled  to  give  a  constant 
supply  of  water  at  the  additional  charge  of  Ij^J.  per  week  per 
tenem^it,  which  you  state  would  be  requisite,  and  that  by  cheap 
drainage  and  the  use  of  the  soil-pan  apparatus  such  as  described 
by  Mr.  Foden>  do  you  see  any  reason  to  doubt  the  general 
conclusion  as  applicable  to  the  poorer  districts,  that  the  exist* 
ing  charges  for  cleansing  may  be  reduced  by  such  improved 

means? ^If  the  drainage  were  improved  and  cheapened,  and 

the  measure  were  general,  I  should  come  to  the  same  conclusion. 

What  are  the  charges  for  entering  the  sewer  by  a  drain  from 

a  private  house  of  any  class? The  charge  is  half  a  guinea 

for  eadb  entrance.  I  have  paid  several  such  fees.  But  beyond 
this  they  prescribe  that  the  smallest  drain  which  shall  be  ad- 
mitted into  the  sewers  which  they  construct  shall  be  15  inches 
in  diameter,  made  of  bricks  and  at  an  expense  of  4^.  6d.  per 
foot,  inclusive  of  everything.  This  is  required  to  be  constructed 
by  the  contractors  or  persons  connected  with  the  Commission  of 

Sewers. 

Do  you  think  it  objectionable  that  the  subordinate  drains 
should  be  made  by  those  who  are  responsible  for  the  construc- 
ti«i  of  the  mbm  drains  or  sewers  ? rBy  no  means.    It  is  in- 
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Mr.JoieiiiQoiak  deed  not  Only  desirable,  and  I  conceive  necessary,  that  it  dionld 
be  all  one  work,  but  it  should  certainly  be  required  to  be  done 
for  the  parties  with  the  advantages  of  the  cheapest  construc- 
tion. If  the  construction  were  allowed  to  be  that  which  the 
Commissioners  prescribe,  even  private  bricklayers  would  lay 
down  such  drains  at  nearly  one- half  the  expense  now  exacteA 
In  20  feet  of  any  single  drain  the  saving  would  more  than  pay 
the  expense  of  laying  on  water  into  the  tenant's  premises.  But 
I  fiiUy  agree  that  tile-tube  piping  of  a  proper  make  would  act 
much  better  (being  impermeable),  at  the  most  at  1*.  a-foot. 
They  might  be  made  with  cone  joints,  so  as  to  be  luted  to- 
gether with  a  little  cement,  and  render  bricklaying  unneces- 
sary. There  might,  in  the  district  of  the  Kent  and  Surrey 
Commissioners  of  Sewers,  be  considerable  saving  of  the  main- 
drains  if,  instead  of  draining  from  the  back  part  of  each  house 
through  the  front,  they  dramed  from  the  back  of  the  houses 
into  a  small  barrel-drain  behind,  and  carried  that  barrel-drain 
through  the  back  gardens  into  the  main  sewer  at  the  end  of  the 
street  or  row  of  houses.  Shorter  house-drains  would  then  serve, 
and  there  would  only  be  one  opening  instead  of  many  into  the 
sewer. 

Is  the  whole  expense  of  these  subordinate  drains  from  the 
houses  to  the  sewers  required  to  be  defrayed  at  once  as  an 
immediate  payment? 'Yes. 

For  the  owner  who  has  only  a  short  interest,  for  the  lessee 
with  a  short  term,  or  for  the  tenant-at-will,  are  there  no  means 
of  distributing  the  charge  over  any  term  of  years  coincident 
with  the  benefit  ? ^None,  as  the  law  now  stands. 

And  these  obstructions  to  the  house  drainage  you  find  operate 
powerfully  as  barriers  to  the  introduction  of  the  use  of  water 
mto  the  houses  ? Yes,  chiefly  in  the  poorer  districts. 

You  have  spoken  of  the  evils  to  the  people  themselves  from 
the  system  of  supply  by  stand-pipes  instead  of  a  supply  carried 

into  each  house.    What  are  those  evils? ^Thc  labour  of 

fetching  the  water,  the  loss  of  time  in  waiting  for  what  they 
call  their  turns,  and  the  demoralization  frt)m  the  numbers 
brought  and  kept  together.  I  have  seen  as  many  as  frt)m  20 
to  50  persons  with  pails  waiting  round  one  or  two  stand-pipes. 
Then  there  is  qu9.rrelling  for  the  turn ;  the  strongest  pushing 
forward,  and  the  pails,  after  they  are  filled,  being  upset.  In 
the  winter  time,  tne  inconvenience  is  increased  by  the  liability 
of  the  cock  being  frozen,  and  injuries  to  the  health  from  the 
weather,  and  getting  wet-footed.  It  also  happens  frequently 
that  the  man  and  woman  are  out  at  work  durmg  the  time  the 
supply  is  on  the  common  tap.  When  they  return  home  there 
is  no  supply,  and  this  may  occur  from  day  to  day :  if  the  man 
has  work,  he  is  generally  out,  and  a  large  proportioa  of  the 
women  work  from  home. 
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What  is  tbe  rate  of  wages  in  your  districfc  for  labouring  h* joMphQabk 

people  ? ^For  the  lowest  class  of  labourers  it  is  from  15*.  to 

i/^  l^.  I)er  week;  for  mechanics  from  24r.  to  35«.  and  21. 
Women  get  from  Is,  to  2s.  per  diem. 

Then  the  system  of  supply  by  stand-pipes  must  be  an 
extravagant  waste  of  labour  to  them  as  compared  with  the 

expense  of  having  water  laid  on  ? ^That  is  peculiarly  so  in  our 

district^  where  so  many  even  of  the  children  are  engaged  in 
hat-lining,  and  various  sorts  of  work^  which  makes  every 
moment  of  time  of  very  great  importance  to  them.  Many 
of  them  object  to  take  goods  home  to  the  shop  if  it  be  at  a 
distance,  without  extra  payment,  on  account  of  the  loss  of 
time. 

Are  water*carriers still  employed  and  paid  in  the  district? 

Yes^  in  some  part  of  the  district,  such  as  at  Clapham  and  Bo- 
therhithe. 

What  is  their  charge  ? ^A  halfpenny  for  two  pails,  or  for 

one  turn* 

How  much  is  paid  per  week  for  water  supplies  ? Some 

pay  Is. ;  laundresses,  who  use  much  water,  pay  as  much  as  3«. 
a- week. 

And  in  such  instances  do  your  own  pipes  pass  near  the  tene- 
ments 7 ^  Sometimes  before  the  dooi-s. 

What  is  the  obstruction,  then,  to  the  supply  being  laid  on  ? 

^The  first  obstruction  or  their  objection  is  to  the  expense  of 

the  first  outlay  for  laying  down  the  length  of  service. 

Are  they  mostly  tenants-at-will  ? Generally  they  are. 

Are  they  weekly  tenants? Some  of  them  are,  but  most  of 

them  monthly  or  quarterly. 

Have  the  Company  ever  endeavoured  to  overcome  the 
difficulty  by  layingdown  the  pipes  and  charging  for  the  outlay 

as  for  a  rent? The  objection  to  the  Company  doing  so  is, 

that  they  have  no  security  for  the  repayment  of  the  outlay. 
When  the  tenants*  communication-pipes  are  laid  down,  the 
OHSpany  may  have  their  pipes  put  on  to  the  service  of  another 
Company. 

As  a  matter  of  hydrayilics,  would  it  not  be  essential  to  any 
perfect  and  economical  system  of  supply  that  the  pipes  for  the 
minor  distribution  should  be  laid  down  on  one  general  system, 

and  be  placed  under  one  general  authority? Yes,  certainly ; 

if  this  were  done  there  would  not  be  half  the  leakages  there  are. 
This  amendment  would  be  the  more  necessary  for  the  protection 
of  the  consumer,  as  since  the  introduction  of  drawn  lead  pipe 
cast  pipe  has  been  nearly  superseded,  and  a  large  portion  of 
the  drawn  pipe  being  made  very  thin  and  irregular,  it  is  liable 
to  sidit,  ana  soon  becomes  defective,  and  private  individuals 
not  oeing  aware  of  any  difference,  seldom  make  a  proper  arrange- 
ment with  the  plumoer  in  this  particular. 
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MrjMeph  Qtiick     It  i«  stfttcd  thttt  the  expense  of  laying  on  water  to  two-story 
houses  with  the  butt  and  ball-cock  apparatus  is  usually  about 

41,  per  tenement  ? 1  believe  it  may  be  about  that  on  the 

average. 

If  the  water  were  laid  on  under  a  general  system,  even  with 
the  existing  apparatus,  at  what  reduced  charge  might  it  be 

accomplished  ? 1/.  out  of  the  41.  at  the  least  might  be  saved 

to  the  tenant,  and  by  the  introduction  of  iron  piping  at  least 
lOs.  more. 

Have  you  used  iron  tubing  for  these  purposes  ? — —I  have 
recommended  its  use  in  many  of  the  poorer  districts,  and 
wherever  it  has  been  used  it  is  found  to  answer  remarkably  well. 

What  sort  of  iron  pipe  is  it,  cast  or  wrought  ? ^Wrought 

iron,  of  the  same  description  as  that  used  for  gas  services. 

How  long  has  it  been  in  use  ? Prom  six  to  seven  years. 

I  believe  it  will  last  longer  than  the  lead  pipes,  and  as  ffood 
bends  may  be  made  with  it  as  with  lead  pipes.  Iron  tubing 
is  used  for  high-pressure  engine  pipes,  and  they  are  made  to 
stand  anypressure.  It  has  also  been  used  in  respectable  tene- 
ments. Tne  people,  however,  commonly  go  to  tne  plumbers, 
and  the  plumbers  prefer  the  lead  pipes ;  but  I  have  no  doubt 
•  that  the  iron  pipes  will  ultimately  in  a  great  measure  supersede 
the  use  of  lead. 

What  is  the  comparative  expense  ? The  lead  pipes  arc 

generally  sold  at  6^rf.  or  7d.  per  foot,  weighing  2i  lbs.  to  3  lbs., 
whereas  the  iron  pipes  may  be  had  to  serve  the  same  purpc»e 
at  4\d,  per  foot :  they  would  both  be  }  inch  diameter.  TThis, 
however,  is  the  retail  price.  If  it  were  had  in  quantities  it 
might  be  obtained  from  StaflTordshire  at  perhaps  *20  per  cent, 
less.  The  expense  of  joints  are  saved  by  the  use  of  iron  pipes. 
The  iron  joints  are  made  with  the  pipes,  and  any  workman 
may  screw  them  together  with  a  pair  of  pincers.  If  any  accident 
occur,  any  person  may  unscrew  the  pipes,  and  introduce  and 
■crew  in  a  new  piece.  The  following  is  a  sketch  of  a  common 
Btop-cock,  made  to  work  in  with  the  iron  tubing,  and  which  can 
be  manufactured  complete,  for  J-inch  1*.  6d.,  and  J-inch  I. v.  9r/. 

A  A  brass  cock,  ._,  C 
with  a  screw 
at  each  end. 


BB  cast-iron 

piSg,  with 

handle. 

i 

Would  it  not  also  be  an  additional  recommendation  to  thei 

iron  pipe  that,  besides  being  so  much  cheaper,  it  would  be  lea 
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exposed  to  injury  or  depredation  ? Certainly.    In  the  small  MrJoMsb  OMtk 

houses  the  lead  is  often  Knocked  about,  and  crushed,  and  per- 
forated, and  ^eat  waste  of  water  is  occasioned.  The  iron  is 
not  liable  to  injury  in  the  same  way.  Wherever  a'  lead  pipe 
croaaes  a  drain,  a  rat  will,  for  some  unexplained  reason,  gnaw 
or  scratch  a  hole  in  it.  Instances  of  waste  and  inconvenience 
to  the  inhabitants  from  this  cause  is  in  our  district  an  event  of 
almost  every  day  occurrence ;  but  I  have  never  seen  the  marks 
even  of  any  such  attempts  upon  the  iron  tubing. 

Have  you  met  with  instances  of  injuries  to  the  health  from 

the  oxide  of  lead? At  Clapham  Common  the  Manor  Estate 

was  supplied  with  water  from  a  spring  well  in  the  centre  of  the 
Common*  through  the  lead  pipes,  and  the  inhabitants  were 
attacked  with  severe  illness,  which  was  ascribed  to  the  length 
of  lead  pipe  through  which  the  water  passed.  Lead  was  de- 
tected in  the  water  upon  analysis,  and  the  lead  pipes  were  taken 
up  and  iron  pipes  substituted.  The  pipe  was  nearly  a  mile  in 
length  and  of  5  inches  in  diameter,  and  always  full  of  water, 
serving  as  a  species  of  reservoir  to  the  houses  it  supplied :  the 
Quality  of  the  water  might  also  have  had  some  influence  in  the 
accomposition  of  the  lead.  I  have  never  known,  or  heard  of 
the  least  suspicion,  that  the  short  leaden  services  from  the  iron 
mains  in  the  street  into  the  houses  have  any  effect  on  the  water 
passing  through  them. 

Pipes  of  fire-brick  clay,  of  an  inch  thicks  and  4  and  6  inches  in 
diameter^  have  been  produced  to  the  Commission^  which  have 
sustained  a  pressure  of  upwards  of  900  feet  before  breaking. 
Supposing  such  pipes  to  stand  a  continuous  pressure,  and  to 
be  fit  for  general  adoption  as  mains,  what  will  be  the  com- 
parative economy  produced  by  substituting  them  for  iron 

mains? ^The  expense  of  laying  down  pipes  in  our  district  is 

generally  about  one-third  the  expense  of  tne  pipe ;  that  is,  for 
cartage,  digging,  and  jointing,  and  removing  rubbish,  all  com- 
plete, except  the  expense  of  pamig,  which  is,  for  pebble  paving 
bd,  per  yard,  for  square  paving  I*.,  and  for  grounded  paving 
Is.  4Ld,^  charged  by  the  district  surveyors.  This  expense  may 
be  said  to  average  Is,  per  yard ;  so  that  supposing  iron,  stone, 
or  fire-brick  piping  to  stand,  or  the  6-inch  mains  of  that  sub- 
stance at  1^.  w.  per  yard  to  be  substituted  for  the  6-ineh 
iron  mains  now  sold  at  bs.  6(2.  per  yard,  as  the  expense  of  laying 
down  earthenware,  which  did  not  require  lead  jointing,  might 
be  about  9d.  per  yard,  the  whole  expense  of  the  earthen  mains 
would  be  about  one  half  the  expense  of  the  iron  mains.  It  is 
an  illoatration  of  the  separate  mode  of  action  that  the  contract 
price  of  the  same  contractors  for  paving  for  the  Paving  Com- 
missioners is  only  A^d.  to  bd.  per  yard.  If  the  paving  sink, 
they  are  paid  for  repaving  it«  and  tne  same  place  is  frequently 
paved  three  times. 
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MrJoMjikQiiiak  If  the  earthen  pipes  were  successful,  to  what  ext^it  would 
they  reduce  your  estimate  of  the  expense  of  the  introductioa 
of  a  system  of  constant  supply  at  hign  pressure  over  the  whole 
district^  which  you  have  stated  at  \^d,  per  week  for  each  house  I 
It  would,  I  think,  reduce  the  expense  by  about  one  half- 
penny. 

And  get  rid  of  anjr  chalybeate  effect  of  the  iron  upon  the 
water,  or  of  the  pernicious  enects  of  oxides  of  lead,  ana  all  the 
wear  and  tear  from  corrosion  ? Certainly.  Another  advan- 
tage would  be,  that  consumers  might  use  the  pipes  immediately 
they  are  laid.  At  present  it  is  somewhat  more  than  a  month 
before  they  can  be  used,  or  before  the  water  is  free  from  the  ru^t 
of  the  iron  pipes,  and  from  the  tarred  yam  used  in  making  the 
joints. 

In  the  crowded  manufacturing  districts,  do  you  find  tho 'Water 
in  the  butts  exposed  to  soot  and  dirt,  and  polluted  from  neglect? 
«— — In  going  over  those  districts  we  frequently  find  the  butt 
uncovered,  and  the  water  exposed  and  covered  with  soot  and 
dust  in  warm  weather.  I  frequently  find  a  green  scum  upon 
them,  which  I  have  imagined  arises  from  some  decomposition 
of  the  wood.  The  butts  themselves  are  not  well  prepared  in 
the  poorer  districts ;  old  tallow  casks,  old  rum  puncneons,  any- 
thing in  shape  of  a  tub  is,  in  fact,  used,  and  commonly  with 
little  or  no  preparation,  and  the  matter  with  which  the  wood  has 
been  saturated  will  taint  the  water  for  a  long  time.  A  butt 
ought  to  be  dressed  over  with  common  pitch  once  each  year  to  | 
preserve  it  properly,  but  this  is  rarely  done.  I 

Does  not  the  water  also  absorb  the  gases  by  which  it  is  sur- 1 
rounded  ? — ^That  is  a  fact  of  which  I  cannot  speak.     It  is  stated, 
to  be  so  by  medical  men,  and  I  have  little  otoubt  that  it  mui 
be  so.     We  know  that  when  water  is  placed  in  a  newly  paintej 
room,  it  removes  much  of  the  unpleasant  ef&uvia. 

Do  you  filter  the  water  supplied  by  the  Southward  Wat( 

Company? ^Yes,  we  have  aoneso  auring  the  last  three  yeai 

and  a  half. 

Do  you  attain  the  same  degree  of  clearness  that  is  attaini 

by  private  filters  ? 1  believe  we  do.    Bef<Mre  ire  filtered  an 

during  the  time  when  we  pumped  the  water  direct  from 
Thames  near  London  bridge  I  have  seen  as  much  a&threeiiich< 
of  deposit  taken  out  of  the  butts  in  one  week,  when  thci 
had  been  heavy  falls  of  rain,  and  the  Thames  was  discoloured! 
but  since  the  works  have  been  established  at  Battersea,  an 
the  process  of  filtration  made  perfect,  the  deposit  during 
months  in  close  covered  tanks  has  not  been  thicker  than 
shilling.     I  consider  when  Thames  water  is  purified  by  deposl 
and  filtration,  it  is  better  than  spring  or  Wandle  river  watcj 
and  softer  and  fitter  for  domestic  purposes. 

What  is  the  construction  of  the  filter  you  have  in  use 
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the  Southwark  Waterworks? Our  process  of  cleansing  is  >i»*'««»pk<HWt 

first  by  reservoirs  of  subsidence,  large  open  reservoirs  between 
four  and  five  acres  in  area  and  thirteen  feet  six  deep,  faced 
with  gravel.  Where  the  bottom  was  springy  we  mixed  lime 
and  made  a  concrete  with  the  CTavel.  It  also  gave  a  surface 
for  cleansing.  These  reservoirs  nave  a  brick  invert  about  six 
feet  wide  and  three  feet  six  deep,  laid  in  cement. 
The  following  [fig.  I.]  is  a  section  of  our  reservoir,  with  the 

Fig.  I. 


invert  in  the  centre.  Usually  reservoirs  of  subsidence  have  a 
nearly  plain  surface ;  but  we  find  this  invert  a  great  improve- 
ment. Vfe  sweep  the  deposit  into  the  invert,  and  then  flush  it 
away  by  letting  water  into  the  invert  from  an  upper  reservoir. 
We  could  not  apply  the  flushing  principle  except  by  the  use 
of  such  means. 

Our  filters  are  constructed  on  the  same  principle  as  those  in 

use  at  the  Chelsea  Waterworks,  namely,  by  strata  of  coarse 

avel  arr  anged  as  shown  in  the  accompanying  plan.  [Fig.  2.] 

Fig.  2. 


A  A,  depositing  reservoirs,  capable  of  containing  four  days* 

.supply,     cc,  inverts,  formed  of  open  brick-work  in  cement, 

i^usea  for  cleansing  and  flushing  out.     b,  filter  bed,  showing  the 

^filtering  substances,  consisting  of,  1st,  coarse  gravel  about  one 

ifoot  deep ;  2ndly ,  a  stratum  of  rough  screened  ^avel  nine  inches 

jiecp;   ordiy,  fine  screened  travel  about  six  inches  deep; 

!4thfy,  hoggin,  or  fine   gravel  nine  inches  deep;   5thly,  fine 

padied  grey  river  sand  about  three  feet  six  deep.    The  water 

IS  gradually  drawn  from  the  depositing  reservoir  on  to  the 

surface  of  ^e  sand,  and  is  allowedf  to  percolate  through  tunnels 

VOL.  n.  * 
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MtJqtf^  9tticv  formed  by  bricksb  with  open  joints  and  cement  These  lead  to 
other  tunneU,  which  are  made  of  close  briclc^  and  lead  into  the 
pump-well  of  the  engine. 

Are  you  confident  as  to  the  principle  of  this  filter,  and  its 

cpmpleteness  ? All  that  I  am  prepared  to  say  at  present  is, 

that  I  have  seen  nothing  yet  answer  so  well  as  this  filter  with 
the  reservoir  of  subsidence  attached.  Indeed^  at  timej)  the 
yeservoi^:  of  subsidence  renders  the  water  very  pure  of  itself. 
My  own  impression,  from  all  the  experiments  I  have  seen,  is, 
that  extent  of  surface  is  necessary  for  filtration.  Filters  haje 
been  invented  which  do  with  small  surfoce»  but  they  require 
great  pressure;  and,  so  far  as  my  observation  has  gone,  unless 
the  water  is  previously  very  pure,  the  filtering  medium  gets 
soon  clogged  up  and  consolidated  by  the  pressure,  and  a  more 
frequent  cleansing,  and  consequently  greater  expense  is  in- 
curred. The  expense  of  filtration  by  the  Chelsea  Filter  is 
estimated  at  2,185/.  per  annum  to  produce  3,136,320  gallons, 
or  72  gallons  per  superficial  foot  of  the  filtering  bed  wr  diem. 
The  cost  of  ours,  the  Battersea  filter,  to  produce  2,160,000 
gallons,  or  66  gallons  to  one  foot  each  day,  does  not  exceed 
350/.  per  annum.  We  never  find  the  upper  stratum  of  sand 
discoloured  more  than  from  an  inch  and  a  half  to  two  inches. 

That  is  to  say,  perceptible   to  the  eye? ^Yes.     By  the 

process  of  cleansing,  and  the  removal  of  about  an  inch  of  surface, 
the  sand  is  renewed  about  once  in  three  years.  ^ 

Wht^t  is  your  ei^perience  as  t9  the  amount  of  matter  detained 
by  subsidence?-^ — About  one  inch  per  month  of  mud;  or 
rather  on  the  average  of  the  year  it  is  1 2  inches.  In  fine  weather 
there  is  very  little^  but  during  and  after  heavy  rains  there  h 
a  great  quantity^  which  ms^kes  up  th^  average. 

Beside^  this,  what  quantity  is  detained'  in  your  filtering 
beds  ?—*—.- About  an  eighth  of  an  inch  of  mud,  and  below  that 
an  inch  tif  discoloured  sand  every  eight  weeks.  But  this  eighth 
of  an  inch  is  so  compressed  as  to  l^  equal  to  at  least  half  a.n 
inch  of  the  mud  left  ih  the  reservoir  of  subsidence.  Alto- 
gether the  Thames  water,  a^  taken  out  at  Battersea,  would 
give  about  15  inches  of  deposit  in  the  year. 

This  then  is  the  measure,  is  it  not,  of  what  must  pass  into 
the  water-butts,  and  require  cleansing,  where  the  same  water 
is  taken  up  and  delivered  without  previous,  preparation  by 
reservoirs  of  subsidence  and  filtenng  beds  ? -Fes.  - 

And  what  for  each  1000  gallons  is  the  extra  expense  of 

cleansing  such  water? About  one -sixth  of  a  penny.     For  a 

tenement  receiving  40  gallons  per  diem,  the  expense  will  be 
about  4d.  per  annum  ;*  and  for  this  a  cleansing  of  the  butt 
every  week  or  fortnight  is  saved.  Besides,  the  filtered  water 
x^iay  be  at  once  used,  and  the  consumer  has  not  to  wait  for  any 

>*  Thti  sum  wUl  incbide  the  iuterMt  at  ii.  per  etnt.  upon  12,000/.  cjcpended  oa 
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subridcBoe.    Brewers,  maniifhcturers,  and  all  other  consumem,  ^'^^^MyiiOaiek 

hare  the  laine  advantage.    Formerly,  when  thore  was  ftubsi* 

dencc,  deposits  were  left  at  the  bottom  of  brewers*  coppers, 

which  fuired  them  so  much  that  holes  were  firequently  burnt 

into  thena.    Now  that  the  clear  water  comes  directly  in  con** . 

tact  with  the  metal,  such  accidents  do  not  occur  to  the  same 

extent.     The  housewives*  kettles  are  also  better  preserved. 

Tho  fellmongers  also  dress  their  wool  whiter,  and  those  who  use* 

the  filtered  water  get  an  advantage  of  about  three  farthings 

in  the  pound. 

What  was  the  expense  of  the  reservoir  of  subsidence  and  of 

the  whole  apparatus  used  at  Battersea? About  20,000/.,. 

induaive  of  tne  filter  beds. 

You  are  aware,  perhaps>  of  the  fact  that  if  water,  having 
infusions  of  decaying  organic  matter,  be  altogether  secluded 
from  the  light,  the  appearance  of  animalculse  is  much  retarded. 
Is  not  this  an  observation  applicable  to  the  reservoirs  of  sub- 
sidence as  well  as  to  the  exnosure  of  water  in  the  water- 
butts  ? — '—There  may  be  something  in  that ;  but  our  reservoirs 
uf  subsidence  are  so  constructed  that  we  can  at  once  change  the 
water  by  letting  it  out  into  the  river,  and  by  taking  it  in 
again  at  the  next  tide.  In  tho  summer  weather  we  freauently 
do  this ;  we  let  the  water  out  in  the  afternoon,  and  taice  in  a 
supply  of  cool  water  for  the  next  day's  distribution.  At  the 
Chelsea  Waterworks  the  reservoirs  are  so  constructed  that 
they  would  have  to  "Uft"  their  water,  which  would  be  an 
extra  expense. 

Then  bv  setting  rid  of  the  water-butt,  its  pollutions  would 
be  got  rid  of,  and  on  a  system  of  a  constant  supply  of  water 
from  a  large  reservoir,  filtered  water  would  be  drawn  firesh 
and  cool  in  summer,  as  from  a  spring,  having  the  coolness  or 
medium  temperature  of  the  earth  through  which  it  passes  ?  ■  ■■■ 
Certainly,  and  the  medium  temperature  would  be  good  for  the 
supply  in  winter. 

If  tne  butt  were  got  rid  of  by  the  system  of  constant  supply 
at  high  pressure,  supposing  adequate  powers  were  given,  and 
the  watCT  were  laid  on  by  the  Company,  at  what  expense  per 
tenement  could  it  be  done  ? — I  believe  that,  with  iron  pipes,  it 
might  be  carried  up  to  the  first  floor,  at  an  outlay  of  from  20^. 
to  25s.  per  tenement,  that  is  for  a  four-roomed  house;  a 
farther  economy  might  be  effected,  by  carrying  up  one  service 
for  two  houses,  and  making  branches  from  it. 

For  steam  engines,  is  not  filtered  water  found  advan* 
tageous  ? Our  water  is  taken  at  the  South-Westem  Rail- 
way station  on  that  account,  and  several  of  the  manufacturers 
express  great  satisfaction  with  it  on  account  of  its  filtration. 

uo  you  conceive  that  when  the  economy  of  filtration  on  a 
largo  scale  is  ccsuridered,  and  its  necessity  for  domestic  pur^ 
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ur.jMephQdck  poBCB^  all  Supplies  of  water  for  the  public  should  be  reaxdred 
to  be  filtered  artificially,  as  yours  is,  where  it  cannot  be  filtered 
naturally? ^There  can  be  no  doubt  of  it. 

Did  you  superintend  the  experiments  as  to  the  force  of  the 
jets  ^ven  from  your  different  sized  mains,  and  recited  in  the 
examination  of  Mr.  Hawksley  ? ^Yes,  I  did. 

Have  you  had  occasion  to  adyisc  as  to  the  disposition  of 

water  at  high  pressure,  for  the  prevention  of  fire  ? Yes, 

after  the  destruction  of  the  terminus  of  the  South-Western 
Bailway  by  fire,  I  recommended  them  to  have  a  nine-inch 
main,  with  three-inch  outlets  leading  to  six  stand  pipes,  with 
joining  screws  for  hose  pipe  to  be  attached,  and  tnat  tfaej 
shoula  carry  a  three-inch  pipe  of  the  same  description  up  into 
each  floor,  so  that  a  hose  might  be  attached  in  any  room 
where  the  fire  commenced.  This  was  done  between  two  and 
three  years  ago.  I  have  recommended  similar  precautions, 
which  have  been  adopted  at  Messrs.  Price's,  cocoa-nut  oil 
manufacturers,  Wandsworth^road.  Messrs.  Pilchers,  white- 
lead  and  oil  merchants,  Morgan's-lane.  Messrs.  Hepburn, 
tanners^  in  Long-lane.  They  have  similar  protection  at  Quj's 
Hospital.  The  insurance  company  refused  to  insure  Messrs. 
Price's  premises  until  this  means  of  protection  were  adopted. 
From  London  Bridge  to  Rotherhithe,  a  district  covered  with 
warehouses,  and  where  some  of  the  most  destructive  fires  have 
lately  happened,  there  is  no  water  main.  The  insurance  on 
those  buuaings  is  consequently  higher. 

In  these  instances  ot  course  the  pipes  are  all  attached  to 
your  mains,  which  are  kept  constantly  charged  night  and  day, 
at  your  pressure  of  120  feet? ^Yes,  certainly. 

In  how  many  minutes  may  the  hose  be  attached  f ^There 

is  only  the  time  of  attaching  the  hose  which  need  be  nothing 
like  a  minute.  I  have  indeed  recommended  that  a  short 
length  of  hose,  with  a  short  nozzle,  or  branch,  should  be  kept 
attached  to  the  cock,  so  that  the  cock  has  only  to  be  turned, 
which  is  done  in  an  instant. 

It  appears  that  fire-engines  require  26  men  to  work  each 
engine  of  two  seven-inch  barrels,  to  produce  a  jet  of  about  50 
feet  high.  The  arrangement  carried  out  at  your  recommenda- 
tion with  six  jets,  is  equivalent  to  keeping  six  such  engines, 
and  the  power  of  156  men  in  readiness  to  act  at  all  times, 
night  and  day,  at  about  a  minute's  notice,  for  the  extinction 

of  fires? ^It  will  give  a  power  more  than  equal  to  that 

number  of  men.  For  the  jets  given  off  firom  our  20-inch  main 
will  be  much  more  regular  and  powerful,  and  will  deliver 
more  water,  than  could  be  deliverea  by  any  engine.  The  jets 
at  that  place  would  be  70  feet  high. 

Under  a  system  of  constant  supply  at  high  pressure,  such 
as  that  for  which  you  have  made  an  estimate,  even  the  smallest 
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street  might  be  supplied  with  a  three-inch  main,  affording  one  Mr.Jo«piiQ«kk 
'10-feet  jet  at  leasts  that  is  equivalent  to  keeping  the  power 
of  one  engine  and  20  men  in  readiness  at  every  house-door  to 
act  at  osie  minute's  notice*  in  case  of  fire? Certainly. 

Would  it  not  be  equally  practicable  and  desirable  to  carry 
a  nine-inch  or  some  such  main  with  similar  appliances  to  the 
ricinity  of  the  warehouse  property  along  the  river  side,  and 
would  not  the  reduced  risk  largely  cover  any  increased  ex- 
peDse  ?- ^There  can  be  no  doubt  of  it. 

Are  there  not  lar^  masses  of  warehouse  property  along  the 
banks  of  the  river  from  London  Bridge  to  Kotherhithe  which 

have  no  such  protecti<»i  ? Yes,  from  South wark  Bridge  to 

fiotherhithe  there  are  few  places  with  any  pipes  at  all,  and 
those  which  they  have  are  very  small,  and  by  no  means  equal 
to  the  purpose.  In  several  places  there  are  large  stacks  of 
warehouses  containing  property  to  the  value  of  several  hundred 
thousand  pounds  without  any  protection  whatever.  Since  the 
last  conflagration  an  addition  of  two  or  three  shillings  per  cent, 
has  been  made  to  the  insurance  premium  in  consequence  of 
the  exposed  state  of  the  property.  They  may  conceive  them- 
selves protected  by  the  contiguity  of  the  river^  but  it  is  not  so. 
If  a  fire  take  place  when  tne  tide  is  out,  as  at  the  last  great 
fire  at  London  jBridge,  not  only  the  warehouses  must  go,  but 
the  vessels  lyin^  alongside,  until  the  floating  engines  can  be 
fetched  from  a  distance. 

Has  water  been  as  yet  used  at  high  pressure  for  street 

cleansing  1 ^At  St.  Thomas's  Hospital,  they  have  stand  pipes 

to  the  columns  that  support  the  building  lor  the  purpose  of 
cleans^ig  the  square  in  the  front  of  tho  hospital.  They  also 
use  the  jets  for  cleansing  the  front  of  the  building,  and  wash- 
ing the  windows.  In  the  summer  time  they  wash  the  place 
once  a-ibrtnighty  and  sometimes  oftener.  They  say  "  it  cools 
the  place  and  makes  it  fresh,'*  in  hot  weather. 

tmder  a  system  of  constant  supply  of  high  pressure,  the 
same  thing  may  of  course  be  done  for  the  streets  and  houses, 

as  is  stated  to  be  the  practice  of  Philadelphia? ^Yes,  I 

have  no  doubt  that  it  might  be  done,  but  I  have  not  had  any 
experience,  or  made  any  experiments  upon  it. 

As  the  public  are  at  present  supplied  in  the  Southwark 
district,  how  many  capitals  are  invested,  and  how  many  sets  of 
pipes  traverse  the  same  streets  ?  ■  There  are  three  companies 
in  some  streets,  and  three  sets  of  pipes,  in  others  two ;  and  we 
have  at  the  present  the  exclusive  supply  of  about  one- tenth 
of  the  district  On  the  average  there  may  be  said  to  be  about 
two  capitals  in  the  same  street.  This  is  also  the  case  with 
supplies  of  gas.  In  no  part  of  the  district  is  there  less  than 
two  capitals  in  gas  supplies  in  the  same  street,  tund  in  a  very 
large  portion  three. 
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^u^m|^St^     What  dividanda  do  the  Water  Companies  pay? ^The 

•Southwark  Company  have  expended^  from  1819  to  the  present 
time,  taking  into  aceount  the  money  spent  as  well  previous  as 
subsequent  to  the  removal  of  the  souroe  of  supply  to  Baiteraea, 
iOSjOOO/.^  and  the  dividends  now  paid  amount  to  6^4001.^  being 
-a  Uttle  above  3  per  cent.  The  outlay  of  the  two  other  com- 
panies south  of  the  Thames  cannot  have  been  ksa  together 
.than  450^000/.  Of  the  three^  consequmitly^  in  round  numbers, 
650^000/.,  and  the  dividends  at  present  paid  (the  V&uxhall 
paying  none)  are  16,400/.,  or  2^  per  cent,  on  the  whole  amount 
expended;  and  should  the  companies  recover  in  a  few  yean^ 
from  the  loss  and  waste  producea  by  the  competition,  they  would 
soaroely  be  able  to  pay  more  than  .from  o  tg  3^  per  cent.,  as 
the  gross  income  does  not  exceed  40,000/.>  and  the  expenditure 
amounts  to  not  leas  than  20,000/. 

What  might  be  the  eain  to  the  public  by  a  consolidation  ? 

If  the  companies  could  be  consolidated,  and  were  to  take  their 
supplies  from  the  Southwark  Company's  works  at  Battersca 
(tne  highest  of  the  three  establishments  up  the  Thames),  the 
public  would  be  supplied  with  better  water,  and  the  protection 
IB  case  of  fire  be  made  more  effectual,  and  more  univcrsaU> 
spread  over  the  district,  and  an  economy  to  the  public  of  from 
6,000i.  to  8,000/.  per  annum  in  expenses  be  effected. 

If  the  companies  south  of  the  xhames  had  confined  them- 
selves to  separate  districts,  would  it  not  have  made  a  consider- 
able difference  in  the  rate  of  chai^  to  the  consumers  ? 

If  there  never  had  been  more  than  one  company  in  the  same 
district,  all  the  expense  of  competition,  so  rmnoua  to  the 
capital  of  a  company,  would  have  neen  saved,  likewise  the  \o^ 
of  income  by  change  of  tenantry^  and  the  consequent  expenses 
of  plumbing,  paving,  &c« ;  and  this  will  inevitably  apply  where 
two  at  three  companies  occupy  the  same  district,  and  tend  to 
prevent  an  adequate  return  for  the  cajHtal  expended,  until 
companies  are  u>rced  into  arrangement  with  each  other  for 
their  own  safety  and  the  security  of  their  investment,  and 
which  arrangement  is  always  against  the  consumer.  In  re- 
feretice  to  such  expenses  I  mention  the  case  of  St«  John  s 
Southwark.  The  Southwark  Company  had  served  the  parish 
for  many  yf^ars,  having  pipes  in  every  street.  In  1841  the 
VauxhaU  Company  laid  pipes  in  nearly  every  street  in  the 
parish,  at  an  expense  of  2400/.  and  succeeded  in  procuring  a 
rental  by  change  of  tenants  from  the  Southwark  Company  of 
'81  /« :  for  the  time  the  rates  throughout  the  parish  were  reduced 
2&  per  cent.;  in  1842  the  eompetitkm  ceased  by  arrangt^ment 
and  the  rates  w^re  raised  to  th»  same>  or  to  a  somewhat  higher 
level,  than  they  were  at  before  the  competition  commerced, 
^thomg^  they  are  slill  mudi  below  the  Parliamentary  scale  of 
rates. 
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What  dividends  ftre  the  gas  cotnpatiies  paying? ^^he  ^''•'^•^^*'*^ 

best  IS  now  paying  6  per  cent.,  and  the  worst  nothilig ;  the 
South  Metropolitan  is  paying  6  per  cent. ;  the  Phosnix  5  per 
t-ent, ;  the  London  pays  interest  on  debentures^  but  little  to 
the  shareholders ;  and  the  Deptfotd  Company  is  in  want  of 
money  to  get  on. 

Though  the  shareholders  of  the  rival  water  companies  are 
paid  but  indifferently  when  risks  and  unproductive  capitals  of 
some  of  the  companies  ate  donsid^ted,  must  not  the  whole 
district  be  paying  upwards  of  10  per  cent,  for  very  imperfect 

supplies  of  water  ? It  may,  supposing  no  capital  to  have 

been  wasted  in  competition,  and  no  tnoney  expended  but  on 
the  best  plan  that  could  be  devised  for  supplying  me  nihabitants 
with  water,  and  protectinff  the  district  in  easeib  of  fire*  The 
present  rates  mignt  possibiy  pay  10  per  cent,  on  a  capital  of  the 
amount  barely  necessary  and  so  expended;  but  it  shoula  be 
added  in  fairness  that  no  great  works,  whether  railroads,  canals, 
docks,  or  waterworks,  have  ever  been  executed  of  which  it  may 
not  be  true,  that  if  to  be  done  again  much  money  might  not 
be  saved. 

A  general  supply  of  water  oyer  the  whole  district  for  the 
clcansmg  of  the  houses  and  the  drains  being  required  for  the 
improvement  of  the  sanatory  condition  of  the  population,  do 
you  conceive  it  would  be  eligible  or  practicable  to  get  the 

several  companies  to  act  in  concert  for  the  putpose  f It 

would  certamly  be  eligible  in  the  highest  degree,  and  would 
j)ossibly  be  practicable  under  the  iimuence  of  some  superior 
authont\%  but  from  the  jealousies  of  the  companies,  and  the 
hostile  feeling  engendered  by  recent  contests  betwe^  all  the 
officers  and  servants  of  the  companies  from  the  highest  to  the 
lowest,  there  would  of  course  be  much  difficulty  in  getting 
them  to  act  in  concert. 

Then  you  are  of  opinion  that  the  only  practicable  course 
would  be  to  resume  all  the  privileges  granted,  and  to  buy  up 
the  whole  works  on  terms  of  compensation  to  the  paid  officers, 
to  sliareholders,  and  to  commence  de  novo  under  one  autho- 

rity? 1  do  not  know  that  it   would  be  the  cativ,  biit  it 

undoubtedly  would  be  the  best  practical  course.  The  public 
would  gain  much,  and  would  be  enabled  to  compensate  all 
interested  parties  liberally.  Everything  might  tnen  go  on 
easily  without  the  obstructions  of  making  Mrgains  and  settling 
cotrfRcts  at  every  step,  or  attending  to  «toy  other  thati  the 
public  interest.  There  might  be  at  once  an  immediate  saving 
to  the  public  of  the  greatest  part  of  the  expense  of  ooOeetita. 

uo  you  sec  any  cniiicuity  in  managing  improved  ana  coxi'* 
slant  supplies  of  water  in  connection  and  subordinatioioi  to 
general  arrangements,  under  one  authority,  for  the  house  and 
street  drainage  and  cleansing?— The  chief  difflcoky  wotikl 
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Mr.JoMfhOaiok  \^  the  labour  of  making  the  required  cbange.  When  <moe 
XDftde^  the  syBtem  would  work  easily  and  in  the  best  manner* 
if  it  were  placed  under  scientific  and  competent  direction  as 
part  of  the  general  arrangements  for  draining  and  cleansing 
the  district  and  the  improvement  of  the  sanatory  condition  of 
the  population. 


THE  CITIES  OF  PHILADELPHIA  AND  NEW  YORK.* 


Supply  op  Water. 

PhiiaMpUa  nd      1.  At  what  height  is  the  surface  of  the  water  in  your  reserroirs  above 
NewT«ik,u.s.  ^|^^  highest  and  lowest  points  in  the  city  and  suburbs? 

Philadelphia. — The  surface  of  the  water  in  the  reservoirs  la 
98  feet  above  high-water  mark  of  the  rivers  Delaware  and  Sehuyl* 
kill :  highest  point  in  the  city  43  feet  2  inches ;  lowest  5  feet 
5  inches. 

New  York. — ^The  height  of  the  water  is  115  feet  above  tide, — 
about  105  feet  above  the  lowest  and  60  feet  above  the  higrhest 

frade  of  streets.     Only  a  small  portion  of  the  city  less  than 
5  feet  below  the  sur&ce  of  the  resaroir. 

2.  How  many  miles  of  mains  are  laid  down  in  the  city  and  suburbs, 
and  how  many  miles  of  services  ? 

The  term  main  applies  to  iron  pipes  always  charged  with  water, 
and  the  term  services  to  iron  pipes  communicating  with  the 
mains,  and  only  charged  occasionally. 

P. — ^There  are  1 1 5j^  miles  of  mains,  service  ppe  not  included : — 
One  main  s=  22  inches  in  diameter ;  length  9,570  feet. 
One  main  of  20  inches  in  diameter;  length  10,152  feet. 
Pipes  in  the  principal  street  =12  inches  diameter. 
Pipes  in  the  minor  streets  and  alleys  4  and  6  inches  diameter. 
These  pipes  are  proved  by  Bramah*s  pump  undo*  a  pressure  of 
300  feet  head  of  water. 

There  are  connected  with  the  mains  for  protection  from  fire 
1055  fire-plugs. 

N.  Y. — ^There  are  150  miles  of  mains,  besides  40  miles  of 
aqueduct.  The  azes  vary  from  36-inch  to  6-incb.  They  are 
always  charged.     The  services  are  from  the  street  to  the  houses. 

8.  What  is  the  distance  from  the  reservoirs  to  the  eitreme  points  of 
the  mains  that  are  always  charged,  and  of  the  8ervices  that  are  acca<* 
■  sionally  chaxged  ? 

P. — The  distance  fi^m  the  reservoirs  to  the  extreme  ptunt  of 


*  For  thi*fe  aniwen  the  Comminioii  ii  indebted  to  Mr.  WUliain  6.  BuU^of  N«w 
York,  civil  engineer,  who  furnished  the  inromiation  reletive  to  New  York,  and  to 
Mr.  Winiam  Striddandi  aichitect  and  engineer  to  the  SchuylUIl  Waterworkt,  who 
nippikd  thai  isUtisg  to  PhiUdeiphia. 
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he  nakis  aiid  pipes  that  are  always  charged  is  six  miles.    There  5clJ^S!u*8* 
is  eomtantly  a  full  head  on  all  the  pipes  of  the  streets. 

N.  IT. — The  distance  from  the  tlistributing  reservoir  to  the 
battery  is  four  miles^  a  direct  main  of  36  inches. 

4.  What  is  the  experience  of  the  loss  of  level  by  friction  in  the  pipes? 
P. — The  loss  of  head  by  friction  in  the  pipes  is  about  25  feet 

while  the  city  is  drawing". 

JN'.  Y, — ^Tne  formula  of  Robinson,  as  given  in  his  '*  Mechanical 
Philosophy/'  article  *'  Waterworks/*  may  be  fully  relied  on  as 
practicsdly  demonstrated. 

5.  To  what  height  does  the  water  rise  above  the  ground  when  allowed 
to  escape  from  any  orifice  in  the  mains  at  the  nearest  and  furthest  points 
of  ddivery?  and  the  same  as  regards  the  services? 

P, — ^This  question  involves  the  size  of  the  orifice  :  an  inch  bore 
mil  admit  a  vertical  jet  of  30  feet  at  tlie  nearest^  and  of  20  feet  at 
the  furthest  points  of  delivery  from  all  the  pipes,  llie  term  ser- 
vice is  applied  only  to  the  small  leaden  or  iron  pipe  leading  into 
the  houses  on  the  right  and  left  of  the  streets. 

iV.  K. — At  Harlaem  River-valley  a  12-inch  pipe,  with  a  6-inch 
jet,  throws  the  water  in  quiet  weather  100  and  IIO  feet  high. 
The  city  fountains  throw  it  GO  and  70  feet  high. 

6.  What  are  the  bores  of  the  mains  or  services  at  these  points,  and 
what  is  the  bore  of  the  orifices  ? 

P. — ^The  bores  of  the  mains  are  from  10  to  12  inches  in  the 
principal  or  leading  streets^  and  from  4  to  6  inches  in  the  minor 
ones. 

JV.  Y. — The  bores  of  the  main  12  inches,  jet  6  inches. 

7«  What  are  the  heights  of  the  highest  andilowest  houses  in  the  city 
and  subarfas  above  the  ground  level,  and  what  is  the  general  height  of 
the  buildingB? 

jP. — The  highest  houses  of  the  city  are  six  stories,  averaging 
10  feet  each  story  above  the  ground.  The  lowest  two  stories^  say 
25  feet  above  ground.  The  general  height  of  the  buildings  is 
three  stories. 

N,  y.^/The  highest  public  buildings  (except  steeples  of 
churches)  108  feet;  lowest  private  25  feet  from  the  ground; 
three^tory  houses  and  attics  50  feet. 

8.  \z  the  water  kept  on  at  high  pressure  in  all  the  streets,  or  only  in 
the  main  streets  ? 

P. — >The  water  is  kept  on  at  high  pressure  in  all  the  streets, 
and  at  bU  thnes. 

N.  Y* — The  water  is  kept  at  high  pressure  in  all  the  streets  at 
all  times. 

9.  If  oely  in  the  main  streets,  why  is  it  not  extended  to  the  subordi- 
nate streets  ? 

P. — ^Answ^ered  in  preceding. 
iV.  K — Sec  No.  8  for  answer. 


138  Faciliiies  cffiyrifidfo/t  ike  Esetinction  of  Fire. 

^j{flj*ggjjj**j     10.  What  would  be  the  expense  of  applying  it  per  bouae  to  the 
subordinate  atieets  ? 

P. — ^The  city  rates  are  5  dollars  per  house  fronting  all  the 
streets,  and  2  dollars  50  cents,  in  courts  and  alleys.  Bath«, 
3  dollars.  Water-closets,  1  dollar.  Prifate  stable,  5  dollars 
per  annum. 

N.  K. — ^The  expense  in  every  street  is  the  same  for  the  use  of 
thd  water,  dependent  on  the  size  of  the  house,  number  of  stories, 
&c.  Two  stories,  10  dollars;  three  stories,  12  dollars;  public- 
houses  and  manufactories  vary  as  to  size. 

11.  Has  it  yet  become  the  practice  to  have  the  water  laid  on  tti  all  the 
rooms  up  to  the  attics  of  private  houses? 

P. — No ;  some  few  dwellings  have  it,  and  in  sotne  hotels  it  is 
introduced  in  all  the  rooms  and  attics. 

JV.  K — About  half  the  houses  nsing  the  water  carry  it  through 
the  house. 

12.  Is  it  laid  on  in  the  rooms  of  warehouses  or  large  buildings,  so  as 
to  be  in  readiness  on  the  occurrence  of  fire ;  if  so,  what  sized  pipea  are 
used,  and  what  regulations  are  made  to  prevent  the  water  from  being 
used  for  other  purposes  than  for  fires  ? 

P, — It  is  laid  on  in  the  rooms  of  warehouses  where  reouired. 
The  pipes  =  2  inches,  ferrule  1  inch.  There  are  no  regulations 
to  prevent  the  water  from  being  used  for  any  purpose,  provided  it 
is  not  wasted. 

N,  y.— They  use  the  water  for  all  purposes,  the  service  or 
house-pipe  being  five-eighths  of  an  inch  ;  water  gardens,  streets, 
&c. 

13.  In  how  short  a  time  may  a  hose  be  attached  to  the  main  pipe,  (or 
the  pipe  kept  charged  iu  readiness  at  high  pressure,)  and  brought  into 
an  edifice  to  extinguish  fires? 

P. — A  hose  may  be  attached  to  a  fire-plug  in  a  minute. 
iV.  K— Hose  may  be  attached  to  main  pipe  in  three  to  five 
muiutes. 

14.  What  is  the  actual  practice  in  this  respect?  Deseiibe  any 
failures  or  impediments  that  have  oocorred,  and  any  means  proposed  for 
removing  them  ? 

P* — ^The  practice  is  to  estiuguish  firen  by  hose  and  engine 
companies,  and  for  this  purpose  fire-plugs  are  plaeed  in  the 
streets  surrounding  a  block  of  buildings  ^  a  plug  in  every  400  feet 
of  distance,  making  four  plugs  to  a  block  of  buildiDgs;  free 
pumps  are  also  placed  in  every  block;  four  of  these,  which  are 
not  only  used  for  culinary  puiposes,  but  in  cases  of  fire.    . 

N*  Y. — ^They  attach  the  hose  by  8<»ew  to  tlie  hydrants  in  the 
street,  without  any  delay  or  impediment. 

15.  Are  there  many  wooden  buildings  in  the  city,  or  boildinga  with 
peculiar  risks  ? 
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P.— The  law  prevents  the  construction  of  wooden  buildings  in  wSlf^SuP*? 
the  City  Proper;  but  there  are  many  in  the  liberties  and  suburbs 
which  have  peculiar  risks. 

N.  Y. — About  one-fifth  of  the  buildings  are  of  wood,  and  extra 
hasardooa. 

16.  What  number  of  fires  have  there  been  in  the  City  during  each  of 
the  last  10  years?  Have  the  losses  from  fire  been  excessive  in  amount 
in  any  year  P 

P. — The  average  number  of  fires  for  one  year  during  the  last 
10  years  is  not  more  than  36.  The  losses  from  fire  nave  not 
exceeded  50,000  dollars  per  annum^  for  the  facilities  for  their 
extinguishment  are  such  as  not  to  permit  a  fire  to  extend  beyond 
the  building  in  which  it  originates.  This  applies  to  the  City 
Proper. 

JtI  y. — See  the  following  extracts  from  the  reports  of  the  chief 
engineer  of  Fire  Department  for  1842  and  1843.  The  great  fire  of 
December^  1835,  destroyed  a  vast  amount  of  property,  estimated 
at  over  20,000,000  of  dollars  :— 

DolUri. 

1842.  Number  of  firas     ...     189      Amount  of  properi]r  dcsiioytd    362,876 

1843.  Ditto    ......     221       Ditto     . 246,404 

IncreMe  of  firet   •     •     •     •      32      Doenaw  ia  firopecty  deatioyttl    116,471 

During  the  last  year  seven  engine  companies  have  been  dis- 
banded, and  two  new  ones  organized. 

17.  "What  hss  been  the  number  of  fires  attended  with  the  destruction 
of  edifices  in  this  city  as  compared  with  the  number  in  other  cities  or 
towns  similarly  circumstanced,  except  that  they  have  not  supplies  of 
water  kept  constantly  on  at  high  pressure  ? 

P. — The  cities  of  Boston  and  Baltimore  are  watered  from  ponds 
or  natural  reservoira  oa  heights  at  several  miles  off.  They  have 
supplies  of  water  kqpt  constantly  on  at  high  pressure ;  and  the 
destruction  of  edifices  in  these  cities  by  fires  is  quite  equal  to  that 
of  Philadelj^ia,  which  contains  more  than  double  the  number  of 
dwellings  than  either  of  the  above-mentioned  cities.  In  Philadel- 
phia insurance  risks  are  taken  at  one-half  the  premium  chargeable 
in  Boston  and  Baltimore.  This  arises  mainly  from  the  admirable 
orsaniaatum  and  esprit  du  corps  of  our  euffine  and  hose  companies. 

iV.  K~^As  other  cities  keep  no  official  record  of  fires,  it  is 
impossible  to  say  what  destruction  of  property  by  firea  in  other 
places  has  taken  place. 

18.  What  was  the  state  of  the  city  in  respect  to  the  means  of  extin- 
guishing fires  before  the  present  mode  of  keeping  on  the  water-pipes 
charged  at  high  pressure  was  brought  into  operation  ? 

P, — ^The  means  of  extinguishing  fires  in  the  city  previous  to  the 
piesent  plan  of  kee|nDg  on  the  water-pspes  charged  at  high 
pressure  were  the  same  as  now,  with  this  diflerence,  iMt  die  mains 


140  JRedaettan  in  the  Charges  for  Insurance. 

™Jj*gg*^"g^  and  pipes  were  constructed  with  wood.  The  water  of  the  river 
Schuylkill  was  pumped  up  to  a  level  nearly  with  the  plane  of  the 
city,  carried  through  a  brick  aqueduct  of  5  feet  in  diameter,  to  an 
engine-house  placed  nearly  in  the  centre  of  the  city,  and  there 
pumped  up  again  into  a  reservoir  or  tank  under  the  roof,  at  an 
elevation  of  45  feet  above  the  surrounding  streets.  A  distributing 
chest  was  connected  with  the  reservoir  of  this  central  engine* 
house,  and  from  which  the  great  mains  set  out  through  the  prin- 
cipal streets  of  the  city.  Prom  the  want  of  an  adequate  supply  of 
water,  and  from  the  necessity  of  husbanding  that  supply  by  stop- 
ping it  off  in  one  direction  or  another,  so  as  to  meet  the  demands 
of  a  fire,  only  those  pipes  which  led  in  the  direction  of  the  flames 
were  charged  at  all>  and  the  inhabitants  made  use  of  the  conixnon 
street  pumps  by  forming  themselves  in  double  file  to  pass  buckets 
of  spring  water  as  an  auxiliary  to  the  charging  of  the  fire-engines. 
N,  Y. — The  means  of  extinguishing  fires  previous  to  the  intro- 
duction of  the  Croton  water,  were  cisterns,  wells,  and  the  rivers  on 
each  side  of  the  city. 

19.  Were  the  losses  from  fire  in  proportion  to  the  number  of  houses 
much  more  frequent. 

P. — At  this  period  the  losses  from  fire,  in  proportion  to  the 
number  of  houses,  were  much  more  frequent. 

N.  K — ^I'he  losses  by  fire,  since  the  introduction  of  the  Croton, 
amount  to  only  about  half  what  they  were  the  year  previous. 

20.  What  effect  has  the  alteration  had  on  the  practice  of  insfuraiite  in 
the  city  ?  What  is  it  in  this  city  as  compared  with  other  cities  or  towns 
where  similar  provision  is  not  made  ? 

P. — The  present  system  of  watering  the  city  has  reduced 
insurance  risks  in  the  proportion  of  one  to  three  upon  real  estate, 
but  not  upon  goods,  wares,  and  merchandize;  these  are  considered 
almost  as  a  total  loss  from  the  damage  by  water. 

N.  Y, — ^The  insurance  against  fire  is  effected  25  per  cent, 
lower  than  before  the  introduction  of  the  Croton  water. 

21.  Is  water  laid  on  in  the  houses  of  the  poorer  classes  ?  If  eo,  what 
is  the  number  of  rooms  in  the  lowest  classes  of  houses  to  which  a  separate 
supply  is  given  ? 

P. — The  poorer  classes  are  supplied  by  a  hydrant  placed  in  a 
court  or  alley. 

JV.  Y. — The  water  is  furnished  on  application  to  all  houses  or 
other  buildings ;  the  lowest  rate  is  for  a  stable  with  one  horse, 
five  dollars  per  annum. 

22.  Are  there  any  public  fountains  or  other  supplies  for  the  use  of 
the  poor?    If  so,  how  many,  and  at  whose  expense? 

P. — Public  fountains  are  placed  in  squares,  and  are  always  ac- 
cessible to  the  poor  and  rich. 
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N.  Kr— There  are  600  free  hydrants  for  public  use,  at  the  kS^ySmjS* 
expense  of  the  city,  and  the  numbers  increasing. 

23.  Are  any  and  what  additional  arrangements  as  to  the  strength 
and  expense  of  piping  found  necessary  in  private  bouses  in  consequence 
of  the  water  being  kept  on  at  high  pressure  ? 

P, — There  are  no  additional  arrangements  as  to  the  strength 
and  expense  of  piping  in  consequence  of  the  water  being  kept  on 
at  high  pressure.     Frost  is  the  only  inconvenience  in  piping. 

N.  Y. — ^The  l^-inch  lead  pipe  is  strong  enough  to  bear  the  full 
pressure  of  the  water  let  into  houses. 

24.  Are  there  any  arrangements  in  use  for  diminishing  the  pressure 
of  the  water  or  the  ordinary  force  of  the  discharge  on  the  smaller  pipes 
in  houses  ? 

P. — There  are  no  arrangements  necessary  for  diminishing  the 
pressure  or  force  of  the  discharge  on  the  smaller  pipes  in  houses. 

N.  J^-^The  brass  stop-cocks  allow  the  water  to  be  drawn 
slower  or  faster,  as  desired,  and,  in  case  of  need,  by  a  stop-cock 
near  the  front  of  the  buildings  the  jet  can  be  shut  off. 

25.  What  sorts  and  strength  of  pipe  are  in  use  for  the  larger  mains 
and  the  subordinate  pipes,  and  those  in  use  in  private  houses^  and  what 
are  their  weights  per  yard  ? 

P. — ^The  sections  of  straight  pipes  or  mains,  of  20  inches 
diameter,  are  in  lengths  of  9  feet,  which  weigh  each  12  cwt.  2  qrs. 
The  sections  of  6 -inch  pipes  are  of  the  same  lengthy  and  weigh 
each  9*  cwt.  2  qrs.  Their  thickness  not  less  in  any  part  than 
\  inch,  and  proved  by  Bramah's  pump,  under  a  pressure  of  300 
feet  head  of  water.  The  suboniinate  pipes,  iron,  from  1  to  2 
inches  diameter  or  bore ;  leaden  pipe  \\.o\  inch. 

N*  jr.— 'The  mains,  large  and  small,  are  of  iron,  36-inch  to 
6-inch  diameter.  The  metal  of  the  largest  (1  inch  thick)  weighs 
3600  lbs.  for  every  8j  feet,  about  1270  lbs.  per  yard,  and  smaller 
pipes  in  proportion.  The  service-pipes  in  houses,  -|-inch  lead, 
8^  lbs.  per  yard ;  over  ^-inch,  6^  lbs. 

26.  If  the  city  were  to  be  relaid  with  pipes  for  the  public  or  private 
distribution  of  water,  would  any  and  what  additions  or  alterations  be 
made  from  the  present  plan  ? 

P.r-^If  the  eity  were  to  be  relaid  with  pipes,  the  mains  would 
be  increased  in  size,  as  well  as  many  of  the  secondary  pipes,  and 
lateral  pipes  would  be  laid  on  each  side  of  the  mains  for  the 
8up{rfy  of  all  the  service-pipes  leading  into  houses  and  yards  of 
the  city. 

N.  V. — No  alterations  would  be  made  if  the  pipes  were  to  be 
relaid  in  the  city,  from  present  experience. 

*  Tbete  mini  be  a  slight  mistake  in  this  figure,  the  weight  is  ezcessif  e  as  eom« 
pved  with  the  SO-inch  mainst 


142  Seeimty  tf  the  Fipetjrm  Fwt. 

KlSJ^^ffiu^Sf     2*'-  What  is  the  lowest  point  of  the  thermometer  in  the  city  in  winUr, 

and  the  highest  in  summer  ? 

P. — The  lowest  point  of  the  thermometer  is  4°  below  >ero  in 
winter,  and  the  highest  in  summer^  in  the  shade^  102^. 

N.  Y. — ^The  thermometer  averages  lowest  in  winter  15**  above 
zero ;  in  summer  80°  above  zero. 

28.  Which  description  of  pipes  for  the  distribution  of  the  water  are 
found  to  be  frozen  on  the  occurrence  of  severe  froste  ? 

P. — In  severe  frosts  all  pipes  laid  above  the  surface  of  the 
earth  are  liable  to  freeze,  and  in  many  instances  the  bath  and 
water-closet  services  are  shut  oflT. 

N.  Y. — None  but  the  service-pipes  in  houses,  where  they  have 
neglected  to  shut  off  the  water  at  nighty  and  occasionally  a 
hydrant. 

29.  What  means  are  adopted  to  meet  the  inconvenience  ? 

P. — The  means  adopted  to  meet  the  ineonvenienoe  out  of  doors 
is  by  inveloping  the  hydrants,  plugs,  and  pipes,  with  dtraw, 
blankets,  sand,  tan,  &e. 

N,  Y. — The  hydrants  being  of  iron,  they  make  a  fire  round  to 
thaw  them,  or  oover  them  round  with  straw  as  a  preventive. 

30.  What  depth  and  what  description  of  surface  soil  is  found  to  pro"^ 
tcct  the  pipes  from  the  influence  of  the  frost? 

P. — The  surface  soil  of  Philadelphia  is  clay  and  loam,  and 
the  depth  which  is  found  to  protect  the  pipes  from  the  influence  of 
frost  is  from  three  to  four  feet. 

N,  Y, — A  depth  of  4^  feet  iu  any  soil  protects  the  mains  from 
freezing,  and  has  proved  fully  adequate. 

31.  What  is  the  depth  to  which  pipes  are  usually  laid  in  the  streets? 

P. — ^The  depth  to  which  pipes  are  laid  in  the  streets  b  from 
three  to  four  feet. 

N.  Y. — The  pipes  are  laid  five  feet  deep  in  the  city. 

32.  Are  the  water-wheels  and  pumps  frequently  stopped  by  the  frost, 
and  what  means  are  used  to  obviate  inconvenience? 

P.— -The  water-wheels  and  pumps  are  never  stopped  by  the 
frost ;  they  are  contained  in  a  substantial  wheel-house,  which  is 
heated  by  stoves.  The  wheels  are  occasionaUy  stopped  by  unusual 
tides  and  freaheta  of  the  river. 

N.  Y — There  are  no  wheels  or  pumps,  and  of  conrse  so  in* 
convenience  occurs  from  freezing. 

33.  What  effects  are  perceptible  on  the  habits  of  the  population  or  the 
public  health  from  the  additional  supplies  of  water  as  compared  with  the 
population  of  other  towns  not  possessing  similar  advantages? 

P. — Since  the  present  abundant  supply  of  water  has  been  intro- 
duced into  the  city,  we  see  everywhere  the  habits  of  cleanliness  in 
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and  out  of  docxrs,  and  iht  heaUh  of  the  people  has  been  ^ncreased(^^|;^J^|^^ 
beyond  comparison  with  that  of  other  towns  not  possessing  similar  ' 
advantages.* 

N.  Y. — The  benefit  of  the  Croton  water  is  thought  to  be  per- 
ceptible upon  the  health  of  the  city,  as  compared  with  former 
years^i  and  especially  as  producing  temperance  among  the  lower 
classes.     ]t  is  too  soon,  however,  to  speak  very  decidedly. 

34.  What  number  of  houses  are  supplied  with  water  in  the  city  and 
suburbs^  and  what  is  the  average  rate  per  annum? 

P. — ^There  are  25,816  houses  supplied  with  water  in  the  city 
and  suburbs,  and  the  average  rate  per  annum  is  five  dollars  per 
house. 

N.  Y. — ^Average  number  of  houses  and  manufactories  now 
usinv  the  water  6000«  at  average  expense  of  14  dollars,  and, 
rapidly  increasing. 

35.  What  number  of  houses  are  without  a  supply  of  water  from  the 
water-works,  and  from  whence  do  they  obtain  a  supply  ? 

J'. — One-half  of  the  inhabitable  houses  of  the  city  and  districts 
are  supplied  with  water,  and  the  other  half  obtain  their  supplies 
from  pumps  and  hydrants  placed  in  the  courts,  lanes,  and  alleys. 

N.  Y> — ^The  remaining  houses  and  buildings  of  the  city,  about 
24,000,  are  supplied  with  water  from  public  nydrants  and  wells 
formerly  dug. 

36.  What  is  the  amount  of  population  of  the  city  and  suburbs,  and 
what  is  the  average  number  of  inhabitants  per  house  ? 

P. — The  amount  of  population  of  the  city  and  suburbs  is 
240,000,  and  the  average  number  of  inhabitants  per  house  is  from 
five  to  six.  The  number  of  houses  40,000  in  the  city  and 
districts. 

N.  y:-**The  population  of  New  York  in  1840  was  312,000. 

37.  What  is  the  total  number  of  British  imperial  barrels  (of  36 
British  imperiil  gallons)  of  water  supplied  per  annum  ? 

P, — The  total  number  of  beer  gallons  of  water  supplied  per' 
diem  s:  4,000,000  for  the  city  and  districts.  It  has  been  as  high 
as  6,000,000  gallons  per  diem.  The  British  imperial  gallon 
weighs  360 lbs.  avoirdupois. 

N.  Y. — It  is  impossible  now  to  say  how  much  water  is  supplied 
per  annum,  as  the  hydrants  and  fountains  are  in  constant  use.  It 
is  supposed  there  cannot  be  any  deficiency  at  any  time. 

38.  Is  the  water  always  on,  and  have  the  inhabitants  the  power  of 
taking  a  eonstant  supply ;  or  are  they  supplied  with  a  quantity  gpf  en 
periodieaUy  Into  cisterns  or  other  receptacles,  and  if  so,  how  often  and- 
for  how  long  at  a  time?  and  is  a  supply  given  on  Sundays? 

*  Dr.  Heylem  savs,  that  the  bills  of  mortality  have  ksaened  at  least  2*0  pw  cent, 
since  the  intToddcnon  of  the  Schuylkill  water. 
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^^Hft^v!^  P' — The  water  is  always  on,  and  the  inhabitants  have  the 
power  of  taking  a  constant  supply  night  and  day,  Sundayi  not 
excepted. 

N.  Y, — ^The  water  is  always  on  and  in  c(mstant  use. 

89.  What  rates  are  charged  to  the  di(Terent  classes  of  houses,  and 
what  is  the  total  amount  of  them  ?  Is  the  charge  made  upon  the  sup- 
posed quantity  of  water  delivered,  or  is  it  made  in  the  form  of  a  rate 
upon  the  rental  of  the  houses  ?  Is  a  difference  made  in  the  charge  if 
the  water  is  supplied  to  the  upper  floors  of  a  house  instead  of  being 
confined  to  the  ground-floor?  and  is  an  extra  charge  made  for  the  sup- 
ply of  water-closets? 

P. — ^The  rates  are  the  same  for  all  classes  of  houses,  and  the 
total  amount  of  them  is  150,000  dollars  per  annum.  Thediarge 
is  made  upon  the  supposed  quantity  of  water  delivered,  and  not 
upon  the  rental  of  the  houses.  If  the  water  is  supplied  to  the 
upper  floors  of  a  house,  it  is  considered  as  extra,  and  the  diar^ 
is  2  dollars  50  ceuts.  for  the  story,  and  3  dollars  for  the  baths, 
Sbc. 

N.  Y. — The  charges  for  water  are  noted  heretofore,  and  is  made 
upon  houses  according  to  capacity  and  employment,  and  upon  manu- 
factories according  to  probable  use  of  water.  The  t^iant  pays 
for  the  water  per  annum ;  the  landlord  for  fixtures.  The  watar  is 
used  over  the  whole  premises  without  limit  in  any  way,  save 
waste. 

40.  What  are  the  total  available  contents  of  all  your  reservoirs? 

P. — ^The  total  available  contents  of  all  the  reservoirs  on  Fair- 
mount,  by  which  the  city  is  supplied,  is  19>921,388  beer  gallons. 

N.  Y. — ^The  receiving  reservoir  holds  150,000,000  imperial 
gallons;  distributing  ditto,  21^000,000  ditto.  The  water  was  ^ut 
off  10  days,  and  found  diminished  in  the  reservoirs  only  one-tenth. 

41.  How  many  water-wheels  and  pumps  are  now  at  wwk? 

P. — ^There  are  now  at  work  eight  water-wheels  and  pumps.* 
N.  Y. — There  are  no  pumps  or  water-wheels  connected  with 
the  waterworks. 

42.  How  many  tenants  were  supplied  in  the  first  year  after  the 
opening  of  the  works,  and  how  many  have  been  added  each  year? 

P. — ITie  first  year  the  water-rents  were  500  dollars,  and  the 
present  year  yields  upwards  of  150,000  dollars  per  annum. 

N.  K— About  3000  houses  supplied  first  year,  and  3000 
since. 

43.  How  many  officers,  turncocks,  and  other  men  are  employed  ? 
P. — ^l^here  are  now  in  employ  for  the  city  and  the  works  at 

*  For  a  complete  and  exact  plan,  ele?atioas,  and  lectiont  of  tbe  whole  ma* 
chinery,  tuch  oa  miU-wheela,  pumps,  maini,  dams,  and  reservoirs,  I  have  the  honour 
to  refer  yon  to  tbe  first  and  second  numbers  of  the  <*  Public  Y^orks  of  the  United 
States,"  edited  by  Strickland,  Campbell,  and  Gill ;  and  published  in  London  by 
John  Weale,  Aichitecturol  Libraiy,  High  Hulborn. 
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Fainnoan^  tarneocks  and  other  ra^,  viz.,  in  all  ten  men.     One  NlJ!?YiJk^^ 
at  2  dollars  50  cents. ;  one  at  1  dollar  75  cents. ;  three  at  I  dollar    •***•* 
'jO  cents. ;  four  at  1  dollar  25  cents. ;  and  one  at  I  dollar  per 
day. 

N  Y. — ^The  following  are  the  officers  and  other  men  employed, 
with  a  statement  of  their  salaries :— < 

Dollars. 

President  of  the  Aqueduct  Board 2U00 

Superintendeut  of  the  works    •••«.•  1000 
Water  Purveyor,  and  Assistant  to  Superintendent  IQOO 

Register  of  Rents  .    , 800 

Clerk  to  Superintendent's  Department      •      .      •     900 

Two  Assfistant-Clerks 500  and  400 

Snperintendent  of  Tapping,  to  examine  the  inser- 
tions made  in  the  water-pipes    .      •            .      .     600 
Messenger  in  the  Office 313 

One  Keeper  of  the  Upper  Reservoir,  730  dollars  per  annum  ; 
one  Assistant,  at  365  dollars ;  one  Keeper  of  the  Lower  Reservoir, 
at  730  dollars ;  ons  Foreman  of  the  Aqueduct  Yard,  782  dollars ; 
two  workmen  at  ditto,  from  1  dollar  to  1  dollar  25  cents,  per  day. 
There  is,  besides,  a  company  of  men  engaged  in  making  repairs, 
SlC,  including  two  foremen,  at  2  doUare  each  per  day ;  and  other 
labourers  at  from  1  .dollar  50  cents,  to  1  dollar  per  day :  in  all 
about  20  persons. 

44.  What  is  the  annual  cost  of  carrying  on  the  works,  and  how  much 
is  expended  annually  for  laying  pipes  and  extending  your  works  ? 

P.— *The  annual  cost  of  carrying  on  the  works  are  as  follows, 
fiz. : — . 

Dollars, 
Superintendent  ......  2000 

Assistant- Superintendent     .      •      .     300 

Register 1500 

Messenger &00 

Contingencies 500 

4600 

AlikI  the  average  cost  per  annum  of  extending  the  works  during  a 
erm  of  21  years  is  43,000  dollars ;  the  total  cost  of  all  pipes  laid 
lown  in  the  city  and  districts,  since  the  year  1822,  900,000 
loUars. 

iV.  K — ^No  satisfactory  answer  can  be  given  to  this  question,  as 
he  works  have  been  so  recently  established. 

45.  At  fires  are  fire  •engines  employed,  or  is  the  supply  obtained  by 
iltaching  the  hose  aiid  nozzle  directly  to  the  pipes? 

P. — ^At  fires  fire-engines  are  employed,  as  well  as  a  supply  ob- 
tained by  attaching  the  hose  and  nozzle  directly  to  the  fire-plugs, 
ivhich  are  placed  on  the  edge  of  the  kerb-stoue. 

VOL.  II.  ^ 


146       Chatgeifor  a  Constant  Supply  of  Mooter  at  Preston. 

tMUMfhte  and     If,  Y. — ^Engines  still  continue  to  be  used  partially,  but  hose 
New  York.  U.S.  ^.jj  ^y^utually  supersede  their  use. 

46.  "What  is  the  usual  or  average  bore  of  the  house-pipes,  and  of 
what  material  are  they  ? 

p, — ^The  house  or  service-pipes  are  of  lead,  and  the  average 
bore  three-quarters  of  an  inch. 

iV:  Y. — ^In  houses  thpy  use  lead  pipes,  five-eights  of  an  inch. 

47.  Are  there  any  heighU  above  the  city,  or  other  natural  advantages, 
which  have  been  used  in  the  formation  of  the  waterworks,  or  is  the 
system  equally  applicable  to  towns  situated  in  level  districts? 

p, — ^There  are  several  heights  above  the  plane  of  the  city,  and 
above  that  of  Fairmount ;  but  Faimiount  is  now  only  used  at  the 
head  of  the  city's  works,  and  our  syetem  is  not  equally  applicable 
to  cities  situated  in  level  .districts,  unless  elevated  reservoirs  or 
basins  are  constructed  artificially.  Philadelphia  is  situated  in  a 
level  district,  very  much  like  that  of  the  City  of  London,  and  the 
Thames  at  Windsor  is  just  such  a  river  as  the  Schuylkill ;  but  she 
has  the  natural  advantage  of  a  mount  for  her  reservoirs,  not  more 
than  two  miles  distant  from  the  centre  of  population. 

J\r.  JT.  — There  are  various  heights  about  the  city,  but  are  of  no 
value  to  the  waterworks,  as  the  Croton  river  is  higher  than  any 
of  them. 

Mr.R.  Anderton.  iCb.  ROBERT  ANDBRTON,  Makaqbr  of  the  Prbston  Watbrwobki. 

On  the  Constant  Supply  of  Water  under  High  Pressure. 

Are  you  manager  to  the  Preston  Waterworks  Company? — Yes. 
I  am. 

How  long  have  these  works  been  established  ? — Since  1832 ; 
the  Act  was  obtained  in  that  year,  although  the  works  did  not 
come  into  operation  for  two  years  after. 

How  many  houses  are  there  in  Preston? — About  10,000. 

Of  these  how  many  are  supplied  with  water  by  your  Com- 
pany?— Upwards  of  5300;  we  increase  our  tenants  at  the  rate  ol 
about  400  annually.  Our  lowest  charge  for  water  is  5^.  &d.  per 
annum  when  the  landlord  pays,  and  is  a  large  cottage  owner 
In  cases  in  which  there  are  only  one  or  two  houses,  the  charge  i> 
9«.  per  annum.  But  this  charge  is  really  less  than  it  appears, 
because  we  have  ho  tanks.  If  these  had  been  required,  our  Com- 
pany would  have  got  on  much  more  slowly  than  it  has  done,  tor 
the  tenants  could  not  have  borne  the  increased  expense. 

Then  the  water  is  always  on  at  high  pressure? — Yes,  it  b; 
the  highest  pressure  is  160  feet,  and  the  lowest  36  feet ;  the  average 
pressure  throughout  the  town  I  find  to  be  90  feet.  This  pressure 
is  kept  on  all  pipes  of  every  description,  and  at  all  times. 
.  Does  this  pressure  render  it  necessary  to  have  larger  and 
stronger  mains  and  service*pipes  than  those  used  where  the  water 
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is  not  kept  at  high  pressure? — Quite  the  coTitrarj,  because  the ifr. ft. An^wton. 
water  being  constantly  on,  and  not  coming  at  intervals,  a  smaller 
pipe  is  sufficient  for  delivery,  and  the  pipes  are  not  strained  by  a 
sudden  gush  of  water.  We  never  have  had  a  pipe  which  has 
hurst  from  the  pressure  of  the  water ;  but  we  test  them  before- 
hand to  bear  the  pressure  of  300  feet.  The  weights  of  the  pipes 
used  by  us  are  as  follows : — 

i  inch  lead  pipe    6  lbs.  to  the  yard. 

i  >f  •^  it 

1  „  12 

3  inch  iron  pipe  44  „ 

and  other  diameters  in  the  same  proportion. 

What  IS  the  tenant's  charge  for  a  communication-pipe?— 
The  Company  takes  the  pipe  up  to  the  wall  of  the  tenement  to  be 
supplied.  The  tenant's  charge  for  fixing  the  pipe  from  the  wall 
averages  from  5s,  6d,  to  6^ .  We  guarantee  to  keep  in  repair  all 
our  own  pipes. 

It  has  been  stated  that,  taking  one  house  with  another,  the 
cost  of  tanks  is  about  21,  per  tenement,  so  that  the  tenants' 
charges  upon  the  5300  houses  supplied  by  you,  in  the  event  of  the 
necessity  of  supplying  them  with  tanks,  and  their  necessary  appur*. 
tenances  of  balls,  &c.,  would  have  been  at  least  10,600/.  instead 
of  1 590/.  as  by  your  present  arrangements  ? — Exactly  so ;  or,  in 
other  words,  the  charge  of  water  to  the  tenant  would  have  been  in- 
creased to  lis,  2d,  instead  of  9^.,  as  by  the  present  arrangement. 
I'he  additional  cost  must  have  always  remained  the  same;  the 
lowest  charge,  for  example,  instead  of  being  5s,  6rf.,  would  have 
been  to  the  tenant  7s,  8rf. 

Are  you  of  opinion  that  this  additional  annual  cost  of  2s,  2cl, 
for  each  tenement  would  have  operated  prejudicially  by  prevent- 
ing the  increase  of  tenants  to  the  Company? — Undoubtedly  so, 
especially  in  the  case  of  large  owners.  For  example,  Mr.  Smith 
has  80  cottages  into  which  he  has  taken  water :  the  cost  of  taking 
in  water,  according  to  our  present  arrangements,  is  24/.  for  this 
mimber;  but  if  tanks,  balls,  &c.,  had  to  be  used,  the  cost  would 
be  160/.,  a  sum  which  a  cottage  owner  could  not,  in  all  proba- 
bility, conveniently  afford,  and  in  this  case,  entailing  upon  Mr. 
Smith  an  actual  annual  increase  of  expense  of  at  least  8/.  per 
annum  for  water  to  his  cottages. 

It  has  been  stated  that  the  constant  supply  of  water  in  the  pipes 
subject  Companies  to  a  considerable  waste ;  do  you  find  by  your 

*»xperience  that  this  is  really  the  case  ? -Quite  the  reverse ;  I 

thitik  the  constant  supply  is  a  means  of  saving  water.  We  very 
^Idom  indeed  receive  any  complaints  of  an  unnecessary  waste  of 
water,  and  our  men  are  very  active  in  searching  out  grievances  of 
this  kind.  The  feet  is,  that  our  high  pressure  would  render  a 
running  tap  a  great  nuisance,  fi'om  the  noise  it  makes.  Our  actual 
consumption  of  water  is  76  gallons  per  house,  but  this  includes  all 
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Jit.iuABd«tai*tbe  large  consumers,  of  which  we  have  a  great  many  in  mills  and 
railways.  The  average  consumption  in  tenements  of  the  labour- 
ing class  is  45  gallons  daily. 

it  has  been  stated  in  evidence  that  it  would  be  impracticable  to 
lay  ou  water  into  the  houses  of  the  lowest  classes  by  means  of 
leaden  pipes,  as  these  would  assuredly  be  stolen ;  do  you   find 

thefts  of  this  kind  to  be  of  frequent  occurrence  ? ^We  do   not 

Within  the  last  two  years  there  have  only  been  three  cases  of 
theft  of  this  kind,  amounting  altogether  to  about  15^.  worth  of 
lead  stolen.  I  am  quite  sure  there  nave  not  been  any  other  cases 
of  this  kind ;  in  all  the  three,  the  thieves  were  wholly  unconnected 
with  the  premises;  and  in  two  of  them  the  houses  were  untenanted 
when  the  thefts  took  place.  In  this  town  there  are  abundant 
facilities  for  such  thefts,  if  they  were  at  all  likely  to  occur,  for  th.' 
pipes  have  been  badly  laid  down  and  are  much  exposed.  The 
theft  would  be  rather  a  dangerous  one  too,  for  the  thief  i^ould 
get  well  watered,  and  the  noise  of  the  water  would  soon  betray 
him. 

Do  you  find  that  your  poorer  tenants  are  willing  to  pay  tht> 

water-rents? In  general,  very  willing.     In  fact,  I  have  hail 

,  many  applications  from  tenants  of  houses,  in  which  water  is  nut 
laid  on,  to  speak  to  their  landlords  to  introduce  the  water,  as  they 
were  quite  willing  to  pay  rent  for  it.  We  had  a  few  public  !ap< 
at  a  cheap  rate,  each  to  serve  a  number  of  houses,  as  they  have 
in  Manchester,  but  we  found  they  were  productive  of  so  much 
mischief  to  the  poor  themselves,  when  they  congregated  round  tli^l 
taps,  and  so  ^reat  a  quantity  of  water  was  stolen  from  them,  that 
our  directors  nave  given  orders  that  they  should  be  discontinued. 
I  may  state,  that  we  lose  very  little  indeed  in  our  collection  of 
water-rents.  i 

How  do  the  people  who  are  not  your  tenants  obtain  water? 1 

There  are  still  one  or  two  water-carts  which  charge  one  halfpeiiDy, 
per  can,  containing  about  three  gallons ;  so  that  if  the  people  who 
get  water  in  this  way  used  as  much  water  as  they  should  do,  judg-' 
ing  by  the  experience  of  our  tenants,  the  water  would  cost  in  theiri 
case  5rf.  daily,  whereas,  by  our  charge,  it  amounts  only  to  on^ 
farthing.  But  such  people  do  not  use  a  proper  quantity  of  watri 
and,  consequently,  both  their  houses  and  persons  are  very  dirt] 
There  are  some  pumps  in  the  town,  but  the  labour  and  expend 
of  fetching  water  from  them  is  so  considerable  that  they  ai 
gradually  getting  out  of  use. 

What  capital  has  the  Company  invested  in  the  works  ?- 
About  36,000/.,  or  2/.  for  each  individual  supplied,  but  eatifuatii 
the  expense  of  management  as  an  element  of  the  calculations, 
would  amount  altogether  to  60,000/. 

Then  you   estimate   the  expense  of  management   at    120( 
annually? Yes,  it  is  very  nearly  so. 

If  you  were  to  include  as  tenants  all  the  houses  in  the  tow 
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then  you  could  decrease  the  amount  of  charge,  because  the  capital  ^^^ 
would  be  divided  over  more  individuals  ? — —Certainly,  we  could 
make  a  very  material  decrease,  ibr  the  increased  expense  of  work-* 
lug  a  more  extended  supply  would  be  nothing  like  the  rental  fiDm 
an  increased  demand. 

How   many  turncocks  do  you  employ? Only  one;  he  is 

sufficient  for  all  purposes. 

Have  you  no  other  force? — —We  have  five  men  who  work  for 
us  in  laying  and  fitting  up  pipes.  We  do  not  allow  the  plumbers 
to  do  any  work  for  us.  in  addition  to  this,  there  are  two  coUec* 
tors,  and  a  boy  in  the  office. 

Then,  in  fact,  one  man  is  sufficient  to  regulate  your  cocks  and 

valves? Quite  sufficient,  and  he  has  time  to  spare  for  other 

work- 

You  state  that  you  do  not  employ  plumbers ;  do  you  refer  to 

the  iuterior  fittings  of  a  house  as  well  as  to  the  exterior? Yes, 

we  do  the  whole  work  ourselves.  We  found  that  the  plumbers  did 
not  do  their  work  unifonnly,  and  charged  high,  and  as  it  is  im- 
l)ortant  to  have  the  work  well  done  when  the  water  is  at  high 
pressure,  we  took  the  whole  into  our  own  hands. 

By  thb  arrangement  the  charge  for  the  introduction  of  water 

into  a  house  is  materially  diminished? ^Very  materially  so,  at 

least  20  per  cent.  As  we  do  not  make  a  profit  upon  the  fittings, 
we  can  let  our  tenants  have  them  at  prime  cost. 

This  also  has  contributed  to  the  rapid  increase  of  the  number 
of  your  tenants? Without  doubt  it  has. 

if  the  water-closet  system  were  introduced,  and  a  check  by  a 
jieculiar  tap  made  upon  the  unnecessary  waste  of  water,  would 
the  additional  charge  of  water  to  the  tenant  be  considerable?— 
I  cannot  answer  that  question  positively,  but  I  should  think  not. 

The  water  being  constantly  on  in  the  mains  is,  of  course,  at  all 

times  ready  for  the  extinction  of  fire? It  is,  and  has  been 

round  to  be  of  great  service  from  its  high  pressure. 

Does  the  use  of  water  during  the  day  diminish  the  pressure  to 

a  material  extent? 1  have  made  the  following  experiments,  to 

ascertain  this  point : — 

Result  of  ExperimetUs  made  ofi  the  Sth  March^  1844,  to  atcertainihe 
Heighi  thai  a  ^Inch  Jet  of  Water  wiU  rUefrom  the  Q-Jnch  Mains 
of  the  Preston  Water  Company, 

At  a  Preswre  o/]  10  Feet, 
Dny.  Night. 

Height,  57  feet  =  78  gftlloas  per  minute.  64  feet  a  90  gallons  per  miantei 

With  Two  JeU  of  {-Inch  at  once. 

Iloight,  56  feet  =  78  gallons  per  minute.  62  feet  «>  87  gallons  per  minute* 

^t  a  Preuure  (f  46  Feet, 
Height,  24  feet  —  30  gallons  per  minute.  28  feet  =  35  gallons  per  minute. 

With  Two  Jels  attached. 
lU\^\\k,  20  feet  =  29  gallons  per  minute.  25  feet  =  30  gallons  per  minute* 
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iir.ft.Aadeiton.      You  cau  throw,  aiid  do  throw  in  case  of  fire,  by  means  of  a 

hose,  water  over  die  highest  building  ? In  some  caaes  we  do. 

The  average  height  during  the  day  to  which  water  can  be  thrown 
by  this  means  is  46  feet.  In  fact,  the  hose  is  found  so  useful  that 
the  owners  of  mills  are  now  introducing  water  into  every  storyi  a 
plug  being  placed  in  each,  with  hose  reaxly  to  put  on  in  case  of 
fire.  In  Mr.  Rodgett's  mill,  for  instance,  there  were  fires  on  two 
occasions^  and  in  neither  case  has  damage  of  any  consequence 
ensued,  as  the  hose  was  instantly  screwed  on  and  the  fire  put  out. 
The  watchman  can  manage  the  hose  quite  well,  and  the  owners  are 
now  so  confident  of  the  success  of  the  plan  that  they  do  not  insure 
the  buildings.  The  owners  of  other  mills,  seeing  the  good  efl^ts 
of  the  hose,  have  also  been,  meditating  to  give  up  their  insurances, 
feeling  confidence  in  the  increased  safety  which  the  plug  aflTords. 

It  has  been  stated  that  engines  are  not  used  in  Preston  in  caM» 
of  fire,  but  that  the  hose  is  merely  screwed  on  to  a  plug,  and  that 

the  water  is  by  this  means  thrown  upon  the  fire ? ^Ine  engines 

are  generally  taken  out ;  but,  as  the  firemen  prefer  the  hose,  they 
do  not  use  the  engines. 

At  what  distances  are  the   fire-plugs  from  each  other  ? 
Where  we  have  mains,  every  100  yards  through  the  whole  town. 

What  is  the  expense  of  laying  down  plugs  ? We  have  plugs 

of  a  peculiar  and  very  superior  form ;  their  cost  is  2/.  each ;  for- 
merly they  were  laid  down  at  1/.  each,  but  these  have  been  taken 
up  and  the  new  plugs  substituted. 

Is  the  distance  of  100  yards  sufficient? The  distance  is  too 

great  to  be  of  service  to  every  house ;  they  should  only  be  50 
yards  distant ;  but,  in  the  event  of  this  being  done,  the  public, 
and  not  the  water  company,  should  bear  the  expense. 

According  to  your  rate  of  2/.  per  plug,  supposing  them  to  be 
placed  at  intervals  of  50  yards,  making  each  house  not  further 
distant  than  25  yards,  the  original  cost  to  each  house  of  the 
smallest  class  would  not  be  above  4d.,  or  about  5d^  of  annual 
charge  on  each  house  for  the  increased  security  and  protection 

against  losses  by  fire  ? That  is  the  correct  way  of  viewing  the 

question. 

What  is  the  expense  of  fitting  up  a  warehouse  with  plugs  in 
each  story  ? — About  25/.  to  30/.  for  a  warehouse  of  five  stories. 
We  charge  a  guinea  annually  for  the  privilege ;  so  that  the  total 
annual  cost  is  about  two  guineas. 

It  is  stated  that  the  insurance  even  of  the  smallest  class  of 
warehouses  amounts  to  20/.,  and  of  many  to  500/.  or  600/. ;  so 
that  for  2/.  they  receive  such  additional  security  that  some  of  the 
proprietors  of  such  property  have  thought  of  discontinuing  their 
msurance  ? ^That  is  the  fact. 

You  have  been  present  during  the  experiments  of  washing  the 

streets  with  water? -I  was;  but  the  pavement  on  which  we 

tried  it  was  very  inconvenient  \  and  if  it  were  done  on  square  set 
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stonfeSf  or  wood  pavements^  I  do  not  doubt  that  it  could  be  done  at  ^''t*-^"^'**^ 
one  half  the  expense  we  estimated  it  at.    This  of  course  refers  to 
places  where  the  supply  of  water  will  allow  it. 

Are   you   extending    your   waterworks? We  have   about 

53,000^000  of  gallons*  capacity  in  our  reservoirs,  and  we  are 
about  to  build  a  reservoir  capable  of  containing  30,000,000  more. 
We  have  plenty  of  water  if  we  had  the  means  to  collect  it. 

From  your  statements  it*  results  that  the  extension  of  water  to 
every  house  in  the  town  could  be  eflfected  at  one-sixth  the  cost  of 
tho  necessary  expenditure,  where  the  water  is  not  constantly  on, 
and  where  tanks  with  their  necessary  appurtenances  have  to  be 

used  ? ^That,  or  rather  less,  for  various  reasons ;  at  all  events, 

the  cost  would  certainly  not  be  more  than  one-sixth. 

You  have  read  Mr.  Hawksley^s  evidence  ? ^Yes,  with  great 

atteotioa. 

Does  your  experience  enable  you  to  confirm  his  views  ? As 

far  as  I  can  judge,  he  is  quite  correct;  when  he  refers  to  water,  I 
entirely  agree  with  him. 

Do  you  agree  with  that  portion  of  his  evidence  in  which  he 
states  that  the  effect  of  two  rival  companies  in  a  small  town  will 

be  to  increase  the  price  of  water  to  that  town  ? Decidedly  so ; 

for,  in  such  a  case  there  must  be  two  capitals  invested/  and, 
therefore,  two  interests  must  be  paid  on  that  capital  by  the 
public. 

In  such  an  important  article  as  water,  it  is  necessary  that  the 
public  should  be  protected  from  inefficient  supply,  or  overcharge ; 
are  you  of  opinion  that  a  central  national  authority,  to  which  any 
complaint  might  be  referred^  would  be  much  better  than  the  im< 
politic  check  from  the  interested  rivalry  of  two  separate  compa- 
nies ?— -Unquestionably  so,  both  as  regards  the  company  and 
Xh»  public.  To  take  the  instance  of  our  own  company,  we  might 
be  injured  by  a  rival  company,  but  the  public  would  not  be 
gainers,  for  the  chances  are  that  the  companies,  finding  neither 
profitable,  would  unite,  and  thus  increase  the  burdens  on  the 
public.  But,  in  the  case  of  a  disinterested  national  authority, 
there  would  be  a  check  upon  the  encroachments  of  a  company, 
and  the  ohaoge,  if  any,  must  be  in  favour  of  the  public. 


Mr.  JOHN  SMITH,  Mr.  John  smith. 

,  On  the  Sujjply  of  Water  to  the  Houses  of  the  Poor. 

Abk  you  a  large  owner  of  cottage  property  in  Preston  ? 

I  have  about  80  or  90  cottages,  besides  other  property. 

Are  these  cottages  generally  inhabited  by  the  poorer 
classes  ?  ■  -By  labourers  and  their  families.  They  pay  from 
2s,  to  2$.  3d.  per  week ;  but  this  frees  them  from  all  other 
charges  for  taxes  and  water. 
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Mr.  John  Smith.      There  is  water  introduced  into  all  the  houses  ? ^Yes,  into 

every  house.  I  have  contracted  with  the  Waterworks  Company 
at  the  rate  of  bs.  6rf.  per  cottage,  whether  occupied  or  not.  i 
do  not  charge  any  separate  rent  for  it,  as  I  consider  that  I  am 
paid  by  the  increased  demand  for  my  houses. 

Since  you  introduced  water  into  your  houses  have  they  let 

better  ? ^Yes,  very  much  better.     I  formerly  had  40  or  50 

houses  empty  ;  now  I  have  not  more  than  one.  Perhaps  tiiis 
is  not  altogether  due  to  the  water,  but  that  I  am  sure  is  the 
great  inducement.  I  have  not  increased  the  rent  since  I  took 
m  water ;  they  agreed  to  pay  me  2d.  per  week  more  for  the 
advantage  of  the  water ;  but  I  have  never  charged  that  sum, 
as  I  find  the  increased  demand  pays  me. 

If  you  had  been  obliged  to  use  water-tanks  or  cdstems  to 
each  house,  with  the  usual  appurtenances  of  balls  and  cocks, 
would  you  have  ventured  on  the  speculation  of  suppling'  each 
house  ?  ■  ■  Most  unquestionably  not ;  it  would  never  nave  been 
paid  me ;  I  could  not  have  thought  of  it ;  the  original  outlay 
to  myself  would  have  been  considerable,  and  my  tenants  could 
not  easily  have  remunerated  me  for  the  outlay. 

Then  it  was  because  the  water  is  constantly  on  in  the  pipes, 
and  therefore  the  small  expense  of  laying  it  on,  that  induced 

you  to  supply  your  houses  with  water? It  was  indeed,  and 

the  convenience  to  my  tenants. 

Have  you  any  neighbouring  cottage  owners  who  have  not 

laid  on  water  to  their  houses  ? ^There  is  one  dose  by :  the 

consequence  was,  that  many  of  his  tenants  left  him  and  came 
over  to  me  immediately  that  I  laid  on  water,  although  his 
bouses  are  rather  better  than  mine  in  other  respects. 

Have  you  noticed  any  difference  in  the  cleanlhfiess  of  your 

tenants  ? 1  have  no  doubt  of  it,  but  I  cannot  be  poBitive. 

as  I  do  not  go  much  amongst  them.  I  have  seen,  howev^, 
when  they  came  to  me^  that  their  persons  are  much  more 
cleanly. 

Have  you  any  common  sewer  in  your  property? — —No; 
but  I  applied  lately  to  have  a  sewer  in  the  mam  street,  and  I 
promised  to  contribute  anything  which  the  Commissioners 
might  think  fair.  There  are  many  owners  in  the  street,  but  I 
know  none  but  myself  who  would  contribute  to  the  expense. 
If  there  was  a  main  sewer,  I  would  gladly,  at  my  own  cost, 
make  branches  from  every  house  into  it. 

Would  you  object  to  contribute  to  the  making  of  the  maia 
sewer,  according  to  the  frontage  of  your  property,  if  the  neigh- 
bouring owners  did  so  also  ? Not  at  all ;  I  should  be  de- 
lighted to  do  so. 

And  would  you  prefer  to  pay  the  cost  all  at  once,  or  in 

equal  annual  instalments  with  mterest  ? ^You  ought  to  giro 

me  the  option :  perhaps,  as  far  as  regards  myself  I  would  pay 
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it  off  at  once.  There  are  some  cottage  owners  here  who  have  BfcJdiii&nitii, 
tbeir  whole  support  from  the  rents  of  their  cottage  property. 
To  them  it  would  be  a  great  boon  to  have  the  power  of  paying 
the  cost  of  improvements  by  instalments.  A  very  intimate 
friend  of  mine,  an  old  lady  in  Manchester,  had  the  front  of  her 
house  sewered  and  pavea ;  it  swallowed  up  the  whole  rent  for 
oeaily  two  years ;  she  had  only  the  life  mterest  of  the  pro- 
perty ;  she  died  at  the  end  or  the  two  years,  and  she  often 
complained  to  me  how  severely  this  suaden  call  distressed 
her. 

Do  you  think  that^  if  this  option  was  given^  the  cottage- 
owners  would  object  to  the  construction  of  main  sewers^  the 
connection  of  their  houses  by  private  drains  with  these  sewers, 
and  the  like  improvements  ? — — ^The  principal  oottage-owners 
would  not  at  all  object,  I  am  sure^  if  tne  instalments  were  dis* 
tribttted  over  a  period  commensurate  with  the  number  of 
years'  vaiue  of  the  property.  They  would  be  very  glad  to 
Kare  the  improvements  effected.  It  would  make  their  pro* 
perty  let  better.  For  example,  from  want  of  drainage,  t  am 
oblieed  to  sink  dry  wells  into  my  cellar  to  allow  the  water  of 
the  noose  to  run  into  the  subsoil ;  these  wells  cost  me  3/.  or 
4/.;  a  main  drain  connected  with  a  sewer  would  not  cost 
nie2Qy. 

How  long  have  you  known  Preston  ? 1  have  been  here 

47  years. 

At  the  commencement  of  that  period,  was  the  drainage  very 

bad? ^There  was  none  at  all.     About  SO  years  ago,  in  a 

street  off  the  one  in  which  we  are,  I  recollect  a  woman  being 
drowned  in  the  gutter  or  ditch  running  by  the  side.  Then 
we  bqraii  to  think  it  was  worth  while  draining  streets.  That 
street  is  not  yet  all  drained,  because  one  proprietor  will  not 
allow  the  whole  to  be  drained ;  for  he  says  that  it  will  make 
too  good  a  road  to  a  neighbour's  property,  and  improve  that 
too  much.  Although  it  would  be  done  at  no  expense  to  him, 
rtill  he  thinks  his  private  interest  affected,  and  he  will  not 
sUow  the  improvement  to  be  made. 


J 
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III. 
THE  SEWERS  OP  THE  METROPOLIS. 


Samuel  Mttu.  SAMUEL  MILLS,  Esq.,  and  Mr.  JOHN  ROK,  examined. 

KFq.,  ftnd  Mr. 

johnRoa.  ^To  Mr.  Boe),   You  are  the  surveyor  of  the   Holbom   aad 

Fiqsbury  district  of  Uie  Comnxissioners  of  Sewers  ? Yes. 

How  long  have  you  been  employed  in  that  capacity  ?  ■  -As 
surveyor^  about  five  years ;  but  I  have  been  in  the  employment  of 
the  commission  12  years. 

Before  you  came  into  that  employment^  had  you  been  engaged 
~  — in  any  works  bearing  on  the  construction  of  sewers  or  drainage 

Senerally  ? 1  had  on  canak,  turnpike-roads,  and  railways,  and 
rainage  connected  with  those  works. 

Your  attention  had  been  particularly  directed  to  that  descrip- 
tion of  work  ? Since  I  have  been  in  the  employment  of  the 

commission  it  has  entirely. 

Have  any  alterations  been  introduced,  as  to  the  construction  of 
the  sewers,  since  you  became  surveyor  to  the  Commissioners  ? 
There  have  been  some  alterations  made. 

Will  you  explain  any  improvements  which  have  been  made  in 

their  construction? We  trapped  the  gully  holes  and  shoots, 

whidi  carry  the  surface  water  from  the  roads« 

Has  the  flushing  system  been  introduced  ? It  has. 

Will  you  give  an  account  of  the  construction  of  the  sewers  and 

the  improvements  which    have  been   made  in  them  ? ^The 

sewers^  at  the  time  I  became  surveyor,  were  constructed  with 
upright  side  walls.  The  sewer,  called  the  first-sized  sewer,  had 
14-inch  side  walls,  was  five  feet  in  height  and  three  in  width ;  the 
second-sized  sewer  was  four  feet  six  in  height,,  and  two  feet  six  in 
width.  Soon  after  I  became  surveyor,  a  sewer  of  the  first  size, 
with  14-inch  side  walls,  was  built  in  a  clay  ground  at  the  side  of  a 
hill,  by  a  very  good  bricklayer,  und  a  very  respectable  contractor ; 
but,  though  that  had  every  advantage  of  execution  and  material, 
the  side  walls,  being  upright,  were  not  sufficiently  strong;  the 
eround  forced  in  the  upper  side  wall  of  the  sewer  for  a  length  of 
oOO  feet.  After  that,  I  proposed  to  the  Commissioners  that  they 
should  adopt  a  curved  side  wall,  instead  of  an  upright  side  wall. 

Were  the  bottoms  of  the  old  drains  semicircular: — —Yes. 

Did  you  use  the  common  brick  for  the  sides  ? ^The  common 

stock  brick.  At  the  same  time  I  suggested  to  the  Commissioners, 
that  by  adopting  curved  side  walls  we  should  do  away  with  four 
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inebes  of  the  14-inch  side  walls,  which  would  yet  be  stronger  than    km!^^%';. 
before.     The  Commissioners  considering  that  an  advantage^  have     ^^  ^^* 
adopted  die  oval  sewer,  and  decreased  the  quantity  of  material. 

When  the  walls  were  upright,  it  was  necessary  to  give  an  in- 
creased thickness  to  them  to  obtain  the  requisite  strength ;  but  by 
making  that  curve  on  the  sides,  the  shape  being' an  arch  to  a  certain 
extend  renders  that  thickness  unnecessary  ? Yes. 

What  is  the  difference  of  the  cost  of  those  two  sewers  ? — —•The 
difference  of  cost  is  3#.  a-foot  in  the  larger  size ;  in  the  other,  or 
second  size,  the  cost  remains  about  the  same,  as  it  had  only  a  nine- 
inch  wall  before.  There  are  many  cross  streets  in  the  district 
wh«re  there  are  but  few  houses  to  drain,  where,  if  a  long  length  of 
sewer  was  built^  it  would  become  very  expensive  to  those  few 
houses.  Curved-formed  sewers,  I  considered,  would  enable  the 
CommissioDers  to  afford  a  sewer  for  those  cross  streets  of  a  mucti 
cheaper  description,  and  I  suggested  that  they  should  adopt  a 
sewer  half  brick  in  thickness,  built  of  blocks  of  brickwork  and 
cemeat  all  round,  and  that  that  would  be  sufficiently  strong,  if 
made,  with  radiated  bricks,  with  blocks  in  cement.  That  sug- 
gestion the  Commissioners  have  adopted,  and  that  enables  them 
to  afibrd  the  public  a  saving  of  5«.  a  foot  run  upon  the  second- 
sijed  sewers. 

Of  what  size  are  those  7 They  have  the  same  capacity  as  the 

second-sized  sewers. 

What  was  the  difference  of  the  expense  between  using  the 
radiated  bricks  and  the  common  stock  bncks  in  the  construction  of 

sewers? ^The  brickmaker  charged  8«.  a  thousand  more  for  the 

radiated  stock  than  the  conunon  stock ;  the  common  stock  is  32s. ; 
he  charges  21.  for  the  radiated  bricks ;  but  if  there  was  a  competi- 
tion for  radiated  bricks,  they  would  cost  very  little  more  than  the 
common  brick. 

What  is  the  difference  in  the  expense  in  building  a  sewer  with 

the  radiated  brick  as  compared  with  the  common  brick  ? ^The 

difference  consists  in  the  radiated  brick  being  used  with  less  mate-* 
rials,  as  they  fill  up  the  space  which  igrould  otherwise  be  occupied 
by  cement ;  therefore  in  reality  there  is  no  extra  cost,  for  it  saves  so 
much  cement. 

Have  you  made  any  alterations  or  improvements  in  the  mode 
of  connecting  one  sewer  with  another,  the  smaller  with  the  main 

sewer,  for  instance? -'There  has  been  an  improvement  effected 

in  that  respect.  The  general  mode  was,  to  connect  them  at  right 
angles,  or  nearly  so.  The  objections  to  that  1  found  to  be,  that 
there  were  great  accumulations  in  the  sewers  ;  the  water  flowing 
from  the  collateral  sewer  retarded  the  column  of  the  water  in  the 
main  sewer,  and  thus  caused  an  obstruction  by  which  the  filth 
and  fteposit,  which  would  otherwise  have  passed  off  into  the  main 
drain,  was  retarded  and  accumulated  at  that  point  and  above  it. 
Som'?   of  the  original  sewers  are  made  with  flat  bottoms,  and 
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SumwX  Mills,  there  are  a  great  many  of  the  older  sewers  in  these  diviaoDs  with 
Jo^  Roe. ''   flat  bottoms  still  in  use. 

When  there  is  a  new  district  to  be  built  over,  which  of  course 
will  require  drainage,  what  are  the  rules  and  regulations  with 
regard  to  carrying  up  a  sewer  from  the  main  sewer;  have  the 
Commissioners  the  power  to  compel  the  builder  to  carry  a  sewer  ? 
-^ (Mr.  Milk.)  They  have  not ;  the  old  laws  of  sewers  only  au- 
thorizes the  maintaining  of  sewers. 

It  does  not  enable  the  Commissioners  to  insist  on  new  sewers 

being  made  in  such  places? Certainly  not.     On  the  Canon* 

bury  estate^  which  was  lately  let  for  building,  provision  was  made 
for  the  sewage,  without  making  sewers  in  the  lines  of  the  public 
sti*eets,  by  receptacles  for  sewage,  without  any  communication 
from  them.  The  Foundling  Hospital  estate  was  leased  for  the 
builders  to  make  the  sewers,  the  Commissioners  having  no  coutrol 
over  them.  When  they  were  made,  these  persons  applied  to  the 
Commissioners  for  leave  to  communicate  with  the  existing 
sewers;  the  Commissioners  then  exercised  their  authority  by 
saying,  '*  No ;  these  sewers  are  inadequately  built ;  therefore  we 
will  not  suffer  them  to  communicate."  That  is  the  only  power 
the  Commissioners  can  exercise,  namely,  not  suffering  the  com* 
munication.  The  inhabitants  of  course,  applied  for  relief,  and 
ultimately  the  directors  of  the  Foundling  Hospital  came  to  the 
Commissioners.  The  answer  was,  *'  Gentlemen,  you  have  suffered 
these  sewers  to  be  made  by  builders  in  a  very  improper  way ; 
therefore  we  cannot  suffer  them  to  communicate,  for  we  shall  have 
them  to  rebuild  in  the  course  of  two  or  three  years.*'  Hie  question 
then  was,  what  was  to  be  done  ?  It  was  at  length  agreed  that  the 
whole  of  the  sewers  on  the  Foundling  estate  should  be  surveyed; 
those  that  were  good  should  be  allowed  to  stand,  and  the  Com-* 
missioners  would  take  to  them  ;  those  that  were  not,  should  be 
rebuilt.  That  was  the  condition  of  the  communication  taking 
place.  The  Foundling  estate  adopted  that  method,  and  the 
whole  of  that  estate  is  now  drained  as  well  as  any  other  part  of 
the  division.  • 

When  once  you  admit  a  range  of  collateral  sewers  to  c<MQGimu- 

nicate  with  you,  you  undertake  the  repairs  ? 1  am  afraid  that 

we  are  bound ;  we  have  no  alternative. 

Suppose  sewers  are  constructed  on  an  estate,  and  application  is 
made  to  the  Commissioners  for  leave  to  communicate  with  the 
main  sewer,  and  leave  is  granted,  are  those  sewers  in  future  kppt 
in  repair  and  in  efficiency  by  the  Commissioners  ?——— When 
persons  apply  to  the  Commissioners  before  the  sewers  are  built 
they  must  sign  a  printed  form,  wherein  they  engage  to  build  them 
according  to  the  rules  of  the  Commission;  and  after  they  are 
built,  they  are  surveyed  before  they  are  recognized  by  the  Com- 
missioners ;  but  when  once  so  allowed,  the  Commissioners  ever  after 
keep  them  in  repair. 
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Where  they  have  not  previously  applied  to  the  Commissioners,  8«aitt«i  Miiit. 
but  have  built  new  sewers,  and  afterwards  applied  to  the  Com-  *7<iSHoI!'* 
misdoners  for  leave  to  communicate  with  the  main  sewer,  what  is 

the   course? Their  communication  without   permission    is  a 

trespass ;  they  are  liable  to  be  fined  any  sum  of  money  the  Com* 
missioners  think  fit.  In  a  neighbouring  Conmiission  to  bring  the 
parties  to  terms,  it  was  proposed  to  fine  them  1000/.,  and  that 
alarmed  them  (for  that  fine  would  have  been  returned  into  the 
Exchequer,  and  must  have  been  paid)  ;  they  came  to  the  Board, 
anUy  on  their  uniting  the  sewers  in  a  proper  way,  the  Commis- 
sioners remitted  the  fine. 

Will  you  inform  the  Commissioners  what  you  consider  would  be 
the  best  mode  for  the  construction  of  sewers  in  places  anciently 

built  on,  or  those  newly  built  on? It  was  provided  in  the  Bill 

brcMight  into  the  House  of  Lords  the  last  session  that  no  houses 
should  be  built  without  sewers  being  provided,  under  the  authority 
and  according  to  the  regulations  of  the  Commissioners  (that  is  one 
of  the  defects  in  the  original  Act,  that  Act  providing  only  for  the 
maintenance  of  the  sewers);  that  power  is  certainly  a  very  desirable 
one  to  be  obtained. 

You  think  it  better  the  law  should  be  altered  to  that  extent  that 
the  coicstruetion  of  any  new  sewer  in  any  new  district  that  is  to  be 
built  on,  or  one  built  on  requiring  drainage,  should  be  put  entirely 
under  the  Commissioners,  and  that  it  should  not  be  in  the  power  of 
the  owners  of  the  estates  to  construct  those  sewers,  unless  in  con- 
formity to  the  regulations  of  the  Commissioners  ? Certainly. 

Would  you,  in  doing  that,  throw  the  whole  of  the  expense  in  the 
first  instance  on  the  Commissioners,  and  call  upon  the  owners  of 
estates  to  pay,  or  the  owners  of  houses  to  pay  up  the  outlay  of 
capital  by  instalments ;  or  would  you,  in  the  fii^t  instance,  make 
the  owners  of  the  houses  pay  the  expense  at  the  time  of  the  execu* 
tion  of  the  work  ?^— Where  pasture  or  other  ground  becomes  so 
valtiable  as  to  become  building  ground,  that  instead  of  being  worth 
5/.  or  6/.  an  acre,  it  is  valued  by  the  foot,  it  can  be  no  hardship  to 
the  person,  who  is  thus  increasing  the  value  of  his  estate,  to  require 
him  to  be  at  the  expense  of  builoungihe  sewers.  The  plan  on  the 
Duke  of  Bedford's  estate  is  this :  he  builds  the  sewers  in  the  lines 
of  the  street,  which  are  laid  out;  the  ground  is  then  let,  subject  to 
the  cost  of  the  sewer  (or  at  least  a  moiety  of  it  being  paid  for,  the 
bouses  being  built  on  each  side);  when  the  house  is  covered  in, 
the  party  applies  for  a  lease ;  the  lease  is  granted  on  payment  for 
the  portion  of  the  sewer  in  front  of  the  house :  that  seems  the  best 
mode,  and  that  has  hitherto  proved  the  most  effectual. 

The  owner  of  the  land,  or  his  sub«tenants,  pay  the  whole  ex- 
pense?  Yes. 

And  the  sewers  are  laid  down  under  your  direction  ? Yes. 

The  agent  of  the  Duke  lays  down  the  lines  of  the  sewera;  the 
execution  of  them  is  done  under  our  direction,  and  the  builders  pay 
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S""  wid  mI'   ^^  ^y^em  on  their  obtaining  the  lease ;  so  that  when  the  builder 
John  Roe.  *  htts  found  a  purchaser  for  his  house,  and  wants  a  lease,  he  is 
enabled  to  pay  the  sum  apportioned  without  an  additional  advanee 
of  capital. 

The  whole  expense  of  the  construction  of  the  sewer  is  paid  either 
by  the  owner  of  the  ground  or  his  lessee,  and  the  sewer  is  con- 
structed under  the  direction  of  the  Commissioners  ? Yes. 

So  as  to  ensure  its  being  built  in  conformity  with  your  regula- 
tions?  Yes.     In  our  commission  we  have  received  many  nun - 

dred  pounds  from  the  Duke  of  Bedford  for  sewers  on  his  estate. 

You  consider  that  a  power  to  carry  out  tliat  agreement  would  be 
advisable? Yes,  most  important. 

How  would  it  answer  for  the  smaller  description  of  houses, 
where  a  builder  takes  a  piece  of  ground,  200  or  300  feet  long,  and 

builds  a  lower  class  of  house  ? ^l^he  owner  of  the  ground  must. 

make  his  terms  with  the  person  who  takes  the  ground,  as  the  sewer 
is  to  be  built  under  the  regulations  of  the  Commissioners ;  and  if 
the  Commissioners  undertake  to  build  the  sewer  at  the  request  of 
the  lessee,  the  lessee  will  get  the  ground  for  less  than  if  it  iij  bidlt  in 
the  first  instance,  as  is  the  case  sometimes. 

Would  it  not  be  best  to  give  the  Commissioners  authority  to 
have  it  done,  and  to  make  a  rate  to  pay  for  it,  by  which  the  Oowi- 

missioners  would  be  indemnified  ? ^There  would  be  no  objection 

to  an  enactment  being  made  for  that  purpose.  Following  up  that, 
perhaps,  you  would  next  consider  what  should  be  done.  Where 
a  street  of  old  houses  exists,  and  where  there  are  new  houses, 
there  is  a  sort  of  discretion  exercised  by  the  Commissioners :  if 
there  is  a  street  which  has  been  built  100  years,  or  50  years,  they 
would  say  to  the  parties  who  came  forward,  •'  This  sewer  will  cost 
1500/.;  you  must  subscribe  300/.;**  if  it  has  been  built  within 
20  years,  they  would  say  you  must  subscribe  more.  I  think  this 
last  year  the  commission  has  received  under  those  circumstances 
from  1000/.  to  1500/.  from  old  lanes  and  streets  where  there 
were  no  sewers.  Chancery-lane  is  a  recent  instance ;  the  benchers 
of  Lincoln's  Inn  have  been  building  a  new  hall ;  they  found  they 
had  not  a  sufficient  drainage ;  they  applied  to  the  Commissioners, 
who  said,  "  We'll  give  you  a  drainage,  but  to  do  it  we  must  deepen 
the  sewer  in  Chancery-lane ;  it  would  not  be  reasonable  that  the 
inhabitants  of  the  whole  division  should  pay  for  deepening  a  sewer 
for  your  convenience ;  you  must  contribute  towards  the  expense." 
They  saw  it  was  necessary  that  they  should  have  it,  and  that  they 
ought  to  pay  a  part ;  and  they  have  paid  350/.  towards  it,  and  the 
sewer  has  been  deepened. 

Then  it  is  necessary  for  the  parties  to  agree  to  what  you  con- 
sider fair  terms? Fes. 

If  parties  disagree,  does  not  that  prevent  the  improvement  being 

made  ? Completely. 

.   Is  it  not  desirable,  therefore,  that  there  should  be  power  given  to 
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allow  ihe  CSommissioiiers  to  require  a  sewer  to  be  made  wherever  ^^^a  m7* 

thejr  see  it  to  be  necessary  ? Certainly,  and  that  was  one  of  the     Joiw  Roe. 

prorisions  in  the  Bill  brought  into  Parliament  last  session. 

Supposing,  in  consequence  of  siioh  improvements,  a  considerable 
cost  is  requisite  in  the  case  of  the  owners  of  small  tenements,  as  the 
cost  thrown  upon  them  would  be  considerable  at  first,  would  it  not 
be  a  good  provision  that  some  plan  should  be  adopted,  by  which 
that  could  be  extended  over  a  series  of  years,  eight,  ten,  or  twelve, 

so  that  the  expense  should  be  paid  by  instalments  ? 1  think  that 

apian  might  be  arranged  for  that  purpose  with  comparatively 
little  inconvenience;  the  sewer  rate  is  a  rate  upon  the  land^  not 
upon  the  tenant ;  the  difficulty  is  with  the  beneficial  leaseholder. 

(7b  Mr.  Roe.)  Will  you  explain  the  system  of  cleansing  the 
sewers,  as  at  present  practised,  and  show  the  advantages  to  be 

derived  from  it  over  the  former  mode  of  cleansing  ? Under 

the  former  system,  when  complaints  came  to  the  omce,  the  sewer 
was  examined  to  ascertain  the  cause  of  the  stoppage,  and  if  it  was 
in  the  sewer  it  was  ordered  to  be  cleansed  ;  sometimes  filth  aud  soil 
had  accumulated  to  18  inches,  sometimes  to  two  feet,  sometimes  to 
three,  and  even  to  four  feet,  when  the  complaint  has  come ;  in  that 
case  the  houses  situated  on  rather  elevated  ground  would  not  feel 
the  obstruction  to  the  sewer  so  soon  as  those  which  were  on  a  lower 
level  or  with  deep  basements.  To  cleanse  the  sewers  the  Com- 
missioners caused  man-holes  to  be  placed,  to  prevent  the  neceissity 
of  breaking  the  arch  of  the  sewer ;  but  as  a  great  portion  of  ttw 
sewers  had  no  man-holes,  the  arch  as  well  as  the  street  was 
obliged  to  be  broken  open,  and  the  soil  raised  to  the  surface,  and 
afterwards  carted  away. 

Does  that  cause  a  great  nuisance  ? A  very  great  nuisance ; 

the  first  nuisance  was  to  the  inhabitants,  who  complained  that  their 
liouses  were  overflowed,  and  that  probably  for  some  time  before 
they  came  to  the  office ;  sometimes  when  we  went  we  found  that 
they  had  been  annoyed  perhaps  for  months ;  they  had  not  con- 
ceived it  was  by  the  stoppage  in  the  sewers ;  the  next  inconveni^ice 
was  in  the  raising  of  the  soil,  it  -  being  emptied  on  the  street,  and 
allowed  to  remain  for  some  time ;  oftentimes  it  filled  the  kennels, 
aud  annoyed  the  passer  by,  till  it  was  removed. 

What  was  the  cost  per   cubic  yard   for  removing? For 

removing  the  soil  from  the  sewers  which  had  man-holes,  it  was 
6^.  \0d,  per  cubic  yard;  from  those  without  the  advantage  of 
ttian-holes,  \\s:  per  cubic  yard.  That  extra  price  was  considered 
as  including  the  expense  of  breaking  open  the  arch,  and  making  it 
good  again. 

Where  was  it  deposited? In  lay-stalls  and  other   places. 

(Mr.  Milh.)  There  is  a  public  lay-stall  for  the  City  at  the 
bottom  of  St.  Andrew's  Hill ;  but  as  London  has  become  extended, 
the  difficulty  of  depositing  the  soil  has  become  greater. 
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L^'^^iUd  mT'       '^^^  lay-stall  was  of  itself  an  inccmvaiience  to  the  neif  hbewbood  ? 
"Siha  Bm/'  Yes;  the  soil  has  been  obliged  to  be  carried  further  and  further. 

Is  that  lay-staU  at  St.  Andrew's  Hill  entirely  abolished?— — It 
is  not  abolished ;  but  the  evil  is  remedied  by  the  barges  taking  it 
away,  and  that  also  applies  to  the  northern  parts  of  the  town. 
Where  the  Regent's  Cauial  passes  there  are  also  two  or  three>  and 
in  Paddington>  and  the  barges  carry  it  away  for  manure.  There 
is  no  difficulty  in  finding  purchasers  for  it  among  the  farmers,  the 
difficulty  is  where  to  lay  it  for  the  time ;  but  the  Paddingtou  and 
Regent's  Canal  have  affi>rded  facilities  by  having  lay-stalls  on  their 
banks  or  wharfs. 

Would  it  not  be  possible  to  have  barges  alongside  always  for 
receiving  it,  so  that  it  should  never  be  laid  on  the  ground  f 
There  would  be  a  difficulty  in  shooting  it  out  of  the  carts  ;  but  it 
never  lies  beyond  a  circumscribed  period.  (Mr.  Boe,)  Another 
nuisance,  which  was  considered  a  great  one,  was  its  affecting  the 
health  of  the  men  concerned  in  removing  the  stuff.  I  have  koown 
a  man,  in  opening  a  small  sewer  in  W^hite  Horse-court,  Cow  Cross, 
the  moment  he  had  opened  it  and  arrived  at  the  deposit,  taken  ill 
immediately  and  obliged  to  go  home,  and  he  was  ill  for  a  month 
with  fever.  The  men,  in  many  cases,  have  been  afflicted  with 
dysentery.  Having  observed  that  there  was  a  current  of  water 
through  the  sewers  in  many  parts,  though  not  sufficient  to  remove 
all  the  soil,  I  conceived  it  might  be  available  for  keeping  the 
sewers  washed  out,  when  once  cleansed. 

Will  you  read  the  paper  put  into  your  hands,  and  state  whether 
that  is  conformable  to  the  result  of  your  inquiries  ? 

Principles  of  the  Flushing  of  Sewers,  stated  from  Professor 

Robison's  "  Treatise  on  Rivers*^ 

It  might  occur  to  acme  minds,  as  an  objection  to  the  practicability  of 
the  proposed  plan,  that  although  the  system  of  floating  away  bjr  water 
might  he  well  adapted  for  the  removal  of  all  organic— tnat  is,  animal  and 
vegetable— refuse,  still  that  it  could  not  be  applied  for  scouring  away  such 
substances  as  coarse  sand,  gravel,  and  clay. 

^  Practice,  however,  proves  that  it  is  only  necessary  to  increase  the  vek>- 
city  of  the  water  in  order  to  separate  and  lift  the  particles  of  these  mine- 
rals, and  to  maintain  them  in  suspension. 

It  has  been  stated,  as  the  result  of  experiment,  by  Professor  Robinson,  in 
his  excellent  "  Treatise  on  Rivers,'*  that  a  velocity  at  the  bottom  of  a  stream 

of  3  inches  in  a  second  will  leptrate  and  lift  tip  f  articles  of  •     •      fine  clay. 
6  inches  ditto  diito      •.•••-•    ikne  tand. 

8  inches  ditto  ditto •      coarstf  sand. 

12  inches  in  a  second  will  sweep  along  and  lift  up  particles  of    fine  gravi;!. 

24  inches  ditto  ditto       •     ,     •     gravel  1  inch  diameter. 

and  36  inches  ditto  ditto      •     •     •  angular  stone  of  the  aiae 

of  au  egg. 

It  appears  from  these  experiments,  therefore,  that  a  velocity  of  six 
inches  in  a  second  would  be  sufficient  for  scourine  away  all  the  ususl 
sediment,  and  that  a  velocity  of  one  foot  in  a  second  would  sweep  away 
fine  ^avel 
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A  popolar  iHeft  may  be  formed  of  this  veloci^  of  one  foot  per  second,  auoa*}  uuk. 
wfaen  it  is  considered  that  it  amounts  to  3,600  feet  in  the  hoar,  and  that   ^''^J^^'^Jf'' 
the  valklng  pace  of  a  man  is  about  20,000  feet  in  the  same  time,  which  is 
almost  six  feet  in  a  second. 

The  osoal  Telocity  of  the  periphexy  of  a  water-wheel  is  also  about  six 
feet  in  a  second. 

Youhayemadeexperiments  on  this  subject?—— Yes;  the  results 
of  which  I  faaTe  drawn  up,  and  are  as  follows : — 

I  have  noticed  some  of  the  evils  occasioned  by  the  prevalent  method  of 
sower  cleansing,  such  as  the  allowing  of  foul  deposit  to  accumulate  and 
remain  for  years  in  a  state  of  fennentation  in  the  sewers  beneath  tibe 
streets;  the  annovance  and  expense  caused  by  private  drains  being 
chf&ed  with  the  nlth  accumulated  in  the  sewers ;  the  breaking  up  the 
streets  and  roads  to  reach  the  sewers-  to  remove  the  foul  deposit ;  the 
raising  from  the  sewers,  and  laying  out  of  the  offensive  matter  on  the 
surface  to  be  carted  away ;  men  working  day  after  day  beneath  a  sewer 
knee-deep  in  decomposed  animal  and  vegetable  matter. 

The  consideration  of  these  evils  and  their  consequences  led  to  a  desire 
to  endeavooT  to  remove  the  accumulations  in  a  less  offensive  manner,  and 
to  construct  the  sewers  cm  principles  calculated  to  lessen  the  causes  of  the 
formation  of  deposit 

The  Holbom  and  Finsbury  divisions  are  peculiadv  situated,  having  no 
immediate  communication  with  the  river  Thames.  Toe  waters  firom  these 
divisisns  have  to  pass  through  one  or  other  of  the  adjoining  districts ; 
namely,  the  City  of  London,  the  Tower  Hamlets,  or  the  City  of  West- 
minster, before  reaching  the  river.  The  sewers  of  the  Holbom  and 
Finsbnry  divisions  have  therefore,  of  necessity,  been  adanted  to  such  out- 
lets as  the  other  districts  respectively  iJforded ;  and  these  naving  formerly 
been  put  in  without  due  regard  to  an  extended  drainage,  the  sewers  of 
these  divisicHiB  have  not  had  the  benefit  of  the  best  fall  that  could  have 
been  obtained.  Of  late  years  many  of  the  outlets  have  been  lowered  in  the 
adjoining  districts;  but  to  alter  the  existing  sewers  of  these  divisions  to 
the  amended  levels  would  require  the  rebuilding  of  about  323,766  feet  of 
sever,  at  an  expense  of  nearly  a  quarter  of  a  miluon  sterling.  The  paper 
returned  by  Messrs.  Stable  and  Lush  shows  how  much  the  levels  have 
been  lowered  in  tiie  Isst  10  years. 

Levds  were  taken  to  ascertain  whether  such  fall  could  be  given  to  the 
sewers,  if  rebuilt  at  the  lowest  level,  as  would  secure  the  passing  of  the 
foul  matter  with  the  common  run  of  water;  but  the  utmost  that  could  be 
obtained  would  be  the  deansine  of  one  half  the  sewers,  while  the  remaining 
portioD  would  still  require  artificial  aid.  The  cost  of  lowering  the  sewers 
to  obtain  this  partial  relief  would  be  about  a  quarter  of  a  million  sterling, 
as  before  stated. 

Although  the  ordinary  current  of  water,  which  passes  along  the  covered 
sewers  (in  some  constant,  in  others  periodical)  in  these  divisions,  in  nume- 
rous cases  does  not  prevent  deposit  from  accumulating,  yet  1  conceived  it 
might  be  made  available  for  that  purpose. 

The  data  on  which  to  calculate  with  some  precision  what  velocity  of 
water  is  required  to  transport  ^ven  kinds  of  matter  in  sospension  is  very 
imperfect  The  paper  containing  a  statement  of  velocity  is  compiled 
from  the  experience  of  Du  Berat  and  others.  Taking  it,  as  affording  the 
best  approximation  tiiat  we  can  at  present  find,  a  series  of  experiments 
were  commenced  in  order  to  ascertain  what  velocity  could  be  obtained  in 
the  sewers ;  and  it  appeared  that  deposit  might  be  removed,  by  the  means 
of  dams  placed  in  certain  situations  to  collect  heads  of  water,  at  less  ex- 
pense than  by  the  usual  method. 

Another  series  of  experiments  were  made  for  the  purpose  of  endeavour- 
ing to  ascertain  tl]«  proportion  of  decomposed  snimal  and  vegetable 
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1^  Quar^  of  JS^hMw  carried  into  ih  Thames. 

&tp»*l  Wf'  .mattef*  «nd  j|etrit^8  fF9m  tbe  iw^s,  canied  tbioag^  ihe  s^en  to  tbe 

Tiin 'ro?*  '  ^i^®^  1  lia W«»  V^  ^^e  cojpnwon  run  of  Wftter.    Several  9quare  bp^tw  wert 

^  -  ••'     constructed  to  hold  pw  cu^ic  fcot  of  water  ^^.    These  w^re  filled  witb 

water  from  different  sewers.    After  allowing  the  turhid  W^t^r  tp  dear 

itic^f  kr  pwpipitatiQ^,  l  a^pertw^d  ttip  relative  ^momit  of  thct  psGNupitatc 

The  foUowing  were  some  of  the  results : — 
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tn  Mechanical  Sdspeit- 
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T\i9  run  of  wi^tf r  ifM  lOl  iaohas  in 
d«pth,  M^  10  ^  width,  having  an 
averse  velocity  oi  83*47  fptt  per 
i^inute,  pa^ving  69'2'8  cuhe  feet  oi 
waier  p^r  minute;  the  matter  con- 
veyed being  7*21  cube  feet  per  minute, 
or  103,660  cube  yards  per  annam. 
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The  River  Fleet  sewer  conveys  the  drainage  of  4,444  acres  of  soiAice.  or 
about  fbur-seventfaa  of  Uie  sur&ce  of  these  divisions.  That  great  qoaDti- 
lies,  in  addition  to  the  above,  is  carried  away  by  the  foice  of  water  in 
xainy  weather  i^  certain ;  allowing  this  source,  and  the  remaining  three- 
sevenths  of  the  district  to  only  equal  the  dischaige  by  the  |livec  Flee^  sever, 
there  appears  to  be  a  quantity  oT  upwards  of  200,000  cube  yards  of  matter 
earned  to  the  Thames  per  annum  from  these  divisions  in  mechanical  sas- 
pendon,  and  by  the  force  of  velocity,  weight,  and  volume  of  water.  Thr 
quantity  of  deposit,  taken  from  the  sewers  in  these  divisions  by  the  preva- 
lent method  of  cleansing,  has  averaged  about  2,200  cube  yards  per  annum : 
therefore  the  quantity  nushed  to  the  T^iames  by  the  flushing  apparaCas  is 
as  1  to  100  of  thJEit  which  was  already  conveyed  by  the  force  of  water. 

Some  experiments  were  made  with  the  water  taken  from  the  sewer,  at 
the  top  and  bottom  of  a  long  street,  having  numerous  courts  and  alleys  on 
each  ode.    The  following  is  the  result: — 

At  the  upp^  end  of  the  street,  matter  held  hs  the 

water  m  meqhanical  suspensioi^     .     ,     .     •     .    ^  in  9Q 
At  the  iow^ipen^  of  the  street. 1  i;^  3^, 

In  another  main  sewer,  where  the  run  of  water  is  always  sufficient  to 
keep  it  clear  from  deposit,  the  proportion  was  1  in  80,  composed  of  equal 
proportions  of  decomposed  animal  and  vegetable  matter,  and  siU  or  de- 
tritus from  roads  and  streets.  In  another  main  line  of  sewer  kept 
always  free  from  ^eposit  in  a  similar  manner,  the  proportion  was  1  in  6(3. 
tHe  proportion  of  decomposed  animal  and  vegetable  matter  being  greatest. 

Tne  next  experiments  were  made  with  the  intention  of  ascertalDiii!? 
what  quanti^  of  natter  would  be  carried  away  (in  addition  to  that  held 
in  mechanical  suspension)  by  the  transporting  powers  of  bodies  of  water 
ponded  back  and  suddenly  set  in  action.  The  results  maj  be  stated  at 
foUow^  vi«.  :— 

V  A  two-feet  head  of  W4te]f      •    Deposit  in  sewer  composed  of  soft 

mud  and  dl  descriptIo;a9  of  filth 

and  a  llt^e  colt. 

"Hie  pxomoztion  of  matter  carried  away  by  the  united  action  of  tbe 

weight,  velocity,  and  volume  of  the  water,  was  as  1  to  6^  of  water.    This 

was  Gonv^ed  2,400  f^  to  a  main  line  of  sewer*  which  haa  a  body  pf  water 

constantly  paiaing  thiongh  it  withsufficient  force  to  l^eep  it  always  clean ; 
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be  oqIj^  signs  ]eft  of  the  passage  of  the  loaded  w^ter  was  a  discolooration  tam^l  Maw 
f  the  sid^  of  the  sewer  to  the  height  the  water  of  the  flush  had  reached^         Johnifoe^* 

2.  A  two-  feet  head  of  wat^r«    •    Deposit  in  sewer  comppsed  of  small 

pieces  of  brick,  stones  as  large  as 
walnuts,  byster-sh^lls,  decom- 
posed animal  and  vegetable  mat- 
ter, and  sUt.  Propomon  of  mat- 
ter 1  in  16  of  water. 

The  CkimmiasioneTS  of  Sewers  for  the  Holborn  and  Finsbury  diyision 
aving  satisfied  themselves  of  the  advantages  of  a  systematic  use  of  flusli- 
n^  in  cleansing  sewers,  have  for  upwards  of  three  years  followed  out  the 
principle ;  the  results  are  such  as  they  anticipated.  In  carrying  out  the 
»lan,  the  construction  of  new  sewers  with  side  entrances,  and  the  insert- 
n^  side  entrances  to  old  sewers  ;  the  forming  gully-hol^  and  shoots  on  a 
•Ian  tha.t  may  supersede  cleansing,  as  formerly  obtained,  and  the  delivery 
if  the  water  through  tnem  in  sucn  a  manner  as  to  assist  the  current  of 
ratf^r  in  the  sewer ;  and  these  and  other  minor  improvements,  by  the  use 
i  which  there  is  a  saving  effected,  are  carried  on  in  one  comprehensive 
ystem,  connected  with  the  systematic  flushing  of  the  sewers. 

The  i^reat  principle  intended  to  be  carried  out  is,  that  instead  of  occa- 
ional  cleansing,  as  formerly,  the  sewers  should,  when  once  cleansed,  be 
^(*pt  free  from  deposit.  The  pecuniary  saving  is,  I  consider,  the  least 
id  vantage  of  this  mode  of  cleansing;  the  great  points  attained  are  the 
avoidance  of  all  accumulations  of  filth  in  the  sewers,  and  the  stirring  up 
in  removal,  and  consequent  disagreeable  effluvia,  is  also  avqided ;  the 
streets  and  pavements  are  undisturbed ;  the  men  engaged  ii)  cleansing 
scvvershave  a  more  healthy  employment  than  heretofore;  private  indi- 
V  iduals  are  saved  from  the  annoyance  of  their  drains  beine  choked ;  and 
u  this  plan  of  flushing  a£fects  the  health  and  cleanliness  of  the  inhabitants* 
tiio  accomplishment  of  it,  on  a  general  and  systematic  principle^  riiould  be 
ieemed  of  the  utmost  importance. 

The  deposits  m^de  were  those  which  were  left^  besides  those 

carried  off? Yes.     I  afterwards  tried  the  pUn  of  flusbingj  to  see 

what  could  be  carried  away^  showing  the  increase  of  the  animal 
and  vegetable  matter  held  in  suspensiou  in  the  water>  from  the 
tipper  part  of  the  Fleet  down  to  the  lower  part  of  SaQron-biU.     I 
made  the  experiments  over  a  distance  of  nearly  two  miles. 
Is  the  system  of  flushing  universally  adopted  in  the  district? 

^The  Commissioners  have  adopted  the  principle,  but  they 

intend  carrying  it  out  thus  :  to  wait  until  parties  complain  pf  the 
iewer  requiring  cleansing,  as  we  used  to  do.  As  soon  as  they 
complain,  we  wash  the  deposit  out  of  the  sewer  by  board  dams ;  the 
Rustling  apparatus  is  then  fixed,  and  we  npver  allow  the  deposit  to 
^cumulate  afterwards,  so  that  the  application  of  the  apparatus  is 
^ceeding  progressively.  As  we  wash  away  the  deposit  in  the 
^er  so  much  cheaper  by  board  dams  than  by  the  old  system, 
le  Commissioners  incur  no  additional  expense  in  placing  the 
)paratus.  (Mr.  Mills.')  The  expense  of  paving  had  been 
icreasing  to  sudi  an  extent  for  some  years  past,  the  attention  of 
Commissioners  was  drawn  to  the  question  whether  they  could 
)t  avoid  breaking  up  the  pavenoent ;  and  it  was  found  on  calcu- 
lition  that  the  cost  of  putting  down  one  Qf  these  flushing  apparatuses 
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samoei  Muit,  was  less  than  cleansimr  the  sewer  in  the  old  way.  while  the  appa- 
johuRoe.  ratus  remained  for  future  use  at  no  more  expense  than  the  men  • 
labour.  (Mr.  Roe,)  In  the  sewers  cleaned  there  were  6,688  cubu 
yards  of  foul  deposit ;  the  whole  cost  of  getting  out  that  woulc 
have  been  2,38/1.  The  men's  time  occupied  in  the  washing  tha' 
away  with  board-dams  was  6447.  lis.  7d. ;  so  that  we  had  u 
fact  a  surplus  left,  which  enabled  us  to  put  inside  entrances  anc 
flushing  gates,  which  cost  1,293/.;  there  was  then  a  saving  o 
455/.  to  the  Commission. 

That  does  not  include  the  expense  of  taking  up  the  pavement  i 

— No ;  all  those  side  entrances  should  not  be  placed  to  rbi 

flushing  account,  they  are  of  such  immense  benefit  to  the  systeiE 
of  sewers ;  they  should  be  adopted  instead  of  man-holes  to  the  ok 
sewers,  to  enable  us  to  inspect  the  sewers,  and  do  what  is  needful 
without  breaking  the  pavements  and  the  road  ;  therefore  the\ 
should  not  be  charged  upon  the  flushing  system;  but  we  have 
charged  it  to  that  account. 

What  is  the  advantage  of  a  side  entrance  over  a  man-hole  ? 

The  man-hole  is  placed  in  the  centre  of  the  street,  to  obtain  access 
to  which  we  have  to  break  the  pavement. 

Would  it  not  be  possible  to  have  a  covering  over  them  which 
should  be  merely  lifted  ? It  is  possible ;  it  is  only  a  ques- 
tion what  sort  of  covering  it  should  be,  to  be  safe  for  horses  to  pss 
over. 

Can  you  give  the  comparative  expense  of  keeping  clear  the  dis- 
trict by  the  old  system  and  by  flushing? ^There  are  about  twiv- 

sevenths  of  the  Holbom  and  Finsbury  district  now  supplied  wirh 
flushing  apparatus ;  the  annual  cost  of  cleansing  those  by  the  o)4 
mode  would  be  326/.  17^.;  the  cost  for  men  to  work  the  gate^ 
now  placed,  that  is,  keepmg  the  sewers  clear  from  deposit,  is  1061 
per  annum^  leaving  a  saving  of  220/.  per  annum  on  those  tw 
sevenths. 

What  was  the  cost  of  the  flushing  apparatus? The  cost  i 

the  flushing  apparatus  for  those  sewers  has  been  434/. 

The  absolute  cost  of  keeping  the  sewers  clear  by  flushing  is  I 

than  one-third  of  the  former  cost? ^Yes,  about  one-third 

what  it  used  to  be. 

And  also  without  any  nuisance  to  the  inhabitants ;  whereas 
was  formerly  a  great  nuisance? Yes. 

What  is  the  mfference  of  expense  in  case  the  streets  are  Mac 

mized,  or  paved  with  stone  or  wood  ? ^Wood  pavement  was  ^ 

laid  down  in  the  district  at  the  time  I  made  my  experiments,  but 
was  Macadamized  for  the  greatest  portion  of  the  sewers,  and  the 
there  was  the  greatest  deposit  of  gravel  or  silt. 

Do  you  believe  that  with  the  wood  pavement  it  will  be  less  thi 
with  either  of  the  other  two  ? 1  do. 

Do  you  believe  if  the  flushing  system  were  carried  out,  thel 
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(Tould  be  little  difficulhr  in  carrying  away  the  mud  from .  the  sur-  S^^^J^fy^ 

"ace  ? ^There  would  be  no  dufficulty  if  the  supply  of  water  was     xoLiBot/' 

sufficient. 

If  the  wooden  pavement  were  adopted,  do  you  think  there  would 
36  any  difficulty  in  carrying  off  the  whole  of  the  surface  matter 

hrough  the  gully-holes? No  difficulty  at  all,  if  we  had  only  a 

lufficient  supply  of  water. 

Are  you  aware  that  there  has  been  an  improvement  in  the  depth 
>f  the  Thames  lately  in  consequence  of  the  removal  of  Old  London 

Bridge  ? Yes. 

Is  the  driftway  greater  than  it  was? ^It  is. 

You  do  not  apprehend  any  danger  of  your  plan  filling  it  up 

igaia  ? No. 

VMienoe  do  you  get  the  water  you  make  use  of  for  flushing  ? 

At  present  the  common  drain  water  in  the  sewers  is  sufficient 

for  our  purpose ;  in  some  sewers  the  water  is  considerable  on  the 
moriUDga  the  water-companies  supply  water  to  the  inhabitants,  for 
then  we  find  a  supply  of  water  in  every  sewer. 
Is  there  not  a  direct  communication  between  the  supply  of  water 

and  the  sewers? ^There  is  this  communication,  that  persons 

baving  water  let  on  to  their  houses,  in  the  middle  or  lower  ranks, 
do  not  take  that  care  of  it  which  they  should  do ;  they  let  it  run 
over  for  half  an  hour  or  an  hour,  and  it  runs  into  the  sewers,  and 
that  water  we  take  care  to  save  by  shutting  one  of  the  gates  for 
tbe  purpose  of  flushing.  In  some  cases  the  Commissioners  have 
caused  two  sewers  to  be  connected  together,  one  having  a  constant 
supply  of  water  and  the  other  but  a  limited  supply,  and  by 
diverting  the  constant  supply  into  the  other,  we  have  efiected  a 
flushing. 

How  often  do  you  flush  those  sewers  ? It  is  not  necessary 

they  should  be  flushed  oftener  than  once  in  a  quarter  of  a  year. 
^Vhen  the  apparatus  is  applied  to  a  district  or  line  of  sewer,  one 
Qian  can  manage  15  miles  of  sewer ;  but  we  find  he  can  do  more, 
and  therefore  he  flushes  them  oftener. 
There  would  be  no  difficulty  in  economizing  the  water  in  the 

upper  part  of  your  district  for  flushing,  if  it  was  necessary? 

No ;  it  would  be  attended  with  expense,  that  is  all. 
If  you  had  a  good  supply  of  water,  might  not  the  size  of  the 

sewers  be  decreased  ? Yes ;  it  would  depend  upon  the  supply 

of  water. 

You  would  provide  for  a  regular  system  of  flushing  ? Yes. 

Do  you  conceive  that  you  send  a  large  quantity  of  d^osit 

down  into  the  City  ? ^Whatever  goes  into  the  sewers  in  t)ie  City, 

passes  through ;  i  do  not  thmk  it  stops  there.  I  have  tried  the 
^periment,  and  instead  of  leaving  any  deposit  in  the  City,  we 
have  actually  removed  deposit  the  whole  length  of  their  sewer. 

You  have  only  flushed  a  part  of  the  drains  yet? ^About  16 

oules  of  sewers. 


1GB                           EglumAjhm  Sku^rs. 
fttmtiA  mM       The  Whole  coitimunifcate,  tnore  or  less,  mth  edch  othter  ? 

Then,  when  the  rest  is  done,  the  whole  will  be  much  more  clear 

of  fbul  air  than  tfiey  are  tioW? ^Yes.  (Mr.  Mills.)  A  few  years 

ago  thfe  gas  Ih  the  street,  or  the  gas  in  the  houses,  became  so  offen- 
sive that  the  Commissioners  were  exceedingly  annoyed  by  the 
numerous  applications  to  remove  the  cause;  and  I  believe  the 
clamour  of  some  individuals  became  so  great  as  to  threaten  the 
Commissioners  with  an  application  tb  the  Court  of  Queen's  Bench, 
It  was  felt  to  be  so  important,  that  the  opinions  of  the  Attorney 
and  Solicitor-General  were  takeii  how  fa^  the  Commissioners,  as 
Commissioners  of  Sewers,  were  liable  to  remove  or  abate  this 
evil.     The  opinions  of  the  Attorney  and  Solicitor-General  wero; 
that  this  having  taken  place  since  the  Comtnissioners  had  been 
created  by  Act  of  Parliament;  it  Wa6  riot  one  of  those  evils  they 
were  bound  to  remove.     However,  the  Cotiimissioners  thought  it 
was  desirable  that  the  public  should  be  relieved ;  and  they  consi- 
dered the   question,   at^d   came  to  a  resolution  that,  if  persons 
applying  to  get  relieved  from  the  eflfect  of  the  gas  would  pay 
1/.  10«.,  they  would  put  them  down  an  air-trap,  the  openings  for 
which,  together  with  the  ventilating  grates,  may  be  seen  in  the 
streets ;  and  any  person  applying  in  consequence  of  sustaining  aiiy 
Inconvenience  by  the  gas  escaping  from  the  sewer,  may,  by  xhv 
payment  of  that  sum,  have  a  trap  ptit. 

Have  you  had  complaints  from  those  distribis  in  which  the 

.    flushing  System  was  introduced  ? If  the  gas-pipes  are  deficient. 

arid  the  gas  escapes,  it  may  become  noxioiis ;  but  we  have  had  very 
few  complaints  since ;  it  must  be  front  acddent  if  they  do  occur. 

It  will  be  now  the  exception,  as  it  was  formerly  the  rule  ? 

Yes. 

.  It  has  been  stated  to  the  Commissioners,  that  the  nuisance  from 
drains  was  chiefly  from  the  private-house  dtuihs,  that  they  are 
badly  constructed^  besides  being  perforated  by  ratSj  and  otht*r- 

wise  ;  do  you  believe  that  to  be  the  cade  ? Very  much  so. 

You  do  not  believe  that  the  nuisance  arises  in  all  cases  fVom  the 

main  sewers  ? Not  always  from  the  main  sewers.  (Mr.  Mills.) 

Connected  with  this  point,  I  would  mention,  that  where  the  sewers 
came  in  contact  with  bhurchyarils,  the  exudation  is  mo'^t  offensive. 

Have  you  noticed  that  in  more  than  one  case? Yes. 

In  those  cases  have  you  had  any  opportunities  of  tracing  in 
what  manner  the  exudation  from  the  churchyards  passed  to  the 

6ew^r? It  must  have  been  through  the  sides  of  tne  dewers. 

Then  if  that  be  the  case^  the  sewer  Itself  must  have  given  way  ? 

No ;  I  apjirehend  even  if  you  use  concrete,  it  is  impossible 

but  that  the  adjacent  waters  would  find  their  way  even  throiigii 

cement ;  it  is  the  natural  consequence.     The  wells  of  the  houses 

^djsLoent  to  the  sewers  all  get  dt'y  whenever  the  setters  are  lowered. 

You  are  perfectly  satisfied  that  in  the  course  of  time  exudations 


TOryiiftBttdOi  to  a  certain  extent,  paaB  through  the  bri(^^ SS^^tfeSffSfe 

Yes,  it  is  impossible  to  prevent  it.  . ,      ^'^  »«•• 

Have  you  eror  happened  to  notice  whether  there  was  putrid 
matter  m  all  cases  where  the  sewer  passed  through  aburial- 

^rotmd  ? ^The  last  churAyard  I  passed  by  was  in  the  parish  of 

^.  Pancras;  when  the  sewer  Was  constructiog.  I  observed  th^t  the 
exudation  from  it  into  the  sewer  was  peculiarly  offensive,  and  was 
known  to  arise  from  the  decomposition  of  the  bodies.    , 

At  what  distance  was  the  sewer  from  the  churchynrd  where  you 
ioundthat? ^TTiirty  feet.  ^       . 

(To  Mr.  Aw.)  What  is  the  general  fall  in  your  fiewer?;  what  do 

von  consider  a  fair  fall  ? 1  find  in  the  regulation  of  the  Ojin- 

inissibtkecs  a  fell  of  a  quarter  of  an  inch  in  10  feet  is  required  as 
the  least  fall ;  but  we  give  them  as  much  fall  as  we  can ;  there  are 
places  where  we  cannot  get  a  quarter  of  an  inch  in  10  feet.  The 
outleu  of  our  sewers  aro  not  under  out"  own  control. 

Ill  that  case  db  you  find  the  flushing  effectual  in  a  honsontal 

line? Yes.  -i 

Yon  are  oUiged  to  put  your  flushing-gates  nearer?— —Xesj^e 
have  m  sewer  building  on  a  d^ad  level,  in  consequence  of  the  (hft- 
culty  of  the  outlet;  in  that  case  we  have  placed  a  rate  for  IbUU 
feet ;  and  we  are  in  hopes  we  shall  do  widi  a  greater  distance  M^an 
that  hereafter;  but  that  is  the  greatest  length  we  have  had  an 
opportunity  of  wbrking  on  a  honsontal  direction. 


ter.  RdE,  C.B.,  ftirlher  exteined.  Mr.  Bo«,  c.b. 

Have  you  been  called  upon  by  the  Head  Aiaster  oi  feton 
CoUeire  to  exanlltte  the  drainage  of  Eton  and  propose  measures 
for  its  sanatory  ihiprovement  ?  And  were  yoii  called  upon  by 
the  Town  Council  of  Derby  to  advise  as  to  the  b^t  measures  for 
the  sanatory  improvement  of  that  town  also?--— Yes,  I  wm  con- 
suited  in  both  in&tances  Upon  the  state  of  the  dtamage,  aid  as  to 
the  best  method  of  relieving  both  places  from  the  effect  of  occ^* 
sional  floods.  I  was  instructed  to  made  an  examination  of  the 
whole  of  Eton.  At  Derby  certain  plans  and  papers  relaUve  to  a 
portion  of  the  town,  called  the  Brookcourse  Drain^e,  a  brook 
which  serves  ad  the  main  dram  of  the  tovf n,  were  placed  m  my 
hands,  and  I  was  requested  to  make  such  mqmries  as  I  might 
ihlttk  best  f<Jr  forming  a  report  on  the  best  means  of  effecUng  the 

purpolM  above  nanked.  ,       \    -     r    A. 

Did  either  of  these  reference  include  constructing  drains  for  the 
drainage  of  the  houses? ^At  Eton  it  did  i  pot  at  Derby. 

Did  either  of  these  references  include  the  laying  down  supphefe 

ofwa^er? ^At  Eton  the  reference  included  the  coxisideration  of 

a  supply  of  water  for  flushing  the  sewers,  but  not  the  hoi«e-drains; 
the  d^  to  the  houses  more  immediately  connected  with  the 
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Mr.  «o^  o&    College  were  flushed  occasionally.    At  Derby  no  reference 

made  to  me  to  consider  the  question  of  supplies  of  water,  only  the 
consideration  of  the  means  of  getting  rid  of  the  excess. 

Did  either  reference  include  the  consideration  of  the  means   of 

using  the  refuse  for  agricultural  purposes  ? ^In  neither  case  was 

any  such  reference  made  to  me.     I^  however^  adverted  to  the 
subject  in  my  report. 

May  it  not  be  considered,  without  paying  any  undue  compli- 
ment, that  both  the  bodies  from  whom  you  received  iustructioiis, 
and  with  whom  you  communicated  in  these  instances,  were  bodies 
possessing  a  high  degree  of  g^ieral  intelligence?— It. may  be 
confidently  stated  of  both  bodies.  The  officers  with  whom  I 
communicated  at  Eton  were  men  of  business  habits  and  talents, 
as  well  as  possessing  such  acquirements  as  their  official  station 
may  denote. 

Would  not  instructions  given  or  instructions  taken  by  persons 
of  a  high  degree  of  general  informaticm,  but  without  the  special 
knowledge  of  the  progress  made  in  the  arts  and  sciences  appli- 
cable to  sanatory  measures,  commonly  omit  the  most  essential 
portions  of  the  measures  necessary  for  the  sanatory  improvement 

of  a  town  population? Yes,  certainly,  until  the  knowledge  of 

these  subjects  becomes  much  more  generally  diffiised  than  it  now 
is.  None  of  the  papers  or  plans  which,  at  Derby,  I  received^ 
prepared  by  engineers  and  townspeople  upon  the  same  instruc- 
tions which  I  had,  alluded  to  the  subject  of  the  house-'drainage 
or  the  profitable  application  of  the  sewage,  and  <«ly  one  of  them 
alluded  to  the  subject  of  supplies  <^  water  as  connected  with  it 
In  respect  to  Eton,  I  would  mention  that  the  College  is  provided 
with  sewers  constructed  at  the  time  of  the  foundations  being 
formed,  and  the  person  who  laid  them  out  400  years  ago  pro- 
vided reservoirs  and  sluices  for  the  purposes  of  flushing  them  with 
water ;  and  those  sewers  have  been  kept  free  from  deposit  by 
periodical  flushings  ever  since.  I  found  also  that  the  portion  of 
rlton,  more  imm^liately  in  connexion  with  the  College  and  under 
its  influence,  was  in  a  very  difierent  state  to  that  portion  of  Eton 
over  which  the  College  could  exert  less  influence  on  sanatory 
points.  In  my  instructions  the  heads  of  the  College  directed 
that  I  should  render  the  town  of  Eton  every  advantage  to  be 
derived  from  their  expenditure  in  obtaining  a  good  supply  of  water 
from  the  river  Thames  for  flushing  the  whole  of  the  sewers  that 
might  hereafter  be  built  in  that  town.  Altogether  I  found  that 
where  the  College  had  power,  everything  conducive  to  health  that 
could  be  thought  of  by  them  had  been  done ;  and  the  few  sug- 
gestions I  considered  requisite  were  immediately  agreed  to. 

Have  you  been  consulted  from  any  other  place  than  Eton  and 

Derby? ^Yes,  from  Shardlow,  in  the  neighbourhood  of  Derby, 

and  other  smaller  places. 

Of  the  new  and  improved  sewers  which  have  been  constructed 
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far  the  relief  of  old  districts  under  the  Cominissicmers  of  Sewers  of  ^'■•■^rC.B. 
the  Holbom  and  Finsbury  Division  of  Sewers  in  the  Metropolis^ 
where  the  present  Act  gives  the  Commissioners  no  power  to  form 
house-drains  or  subordinate  drains,  and  where  it  is  optional  with 
the  owners  whether  they  shall  make  use  of  the  main-drains,  and 
form  the  smaller  branch  house-drains  or  not^  what  proportion  of 

the  houses  have  been  drained  into  them  ? Certaimy  not  more 

than  one-third. 

What  is  the  obstruction  to  the  use  of  the  sewers? The  im- 
mediate expense  undoubtedly  of  making  the  drains. 

If  house-drains  were  formed  upon  a  general  contract,  and  of 
the  best  and  cheapest  material,  glazed  or  tube  tile,  how  far  mififht 

this   expense  be   reduced? More   than   one-half,  certainly; 

wherever  an  inch  in  10  feet  fall  may  be  got  (and  with  proper 
management  it  might  be  got  for  drains  in  almost  every  instance), 
tile  tubes  would  amply  serve  for  the  drainage  of  houses.  I  know 
one  instance  of  an  iron  pipe,  three  inches  in  diameter,  put  into  a 
sewer  50  (eet  distance  from  the  house  about  1 1  years  ago,  and 
having  a  fall  of  about  an  inch  in  10  feet,  which  has  never  been 
obstraeted. 

And  on  the  principle  proposed  of  the  distribution  of  the  chai^ 
for  improvements  as  a  rent  over  a  period  coincident  with  the  benefit, 
nearly  the  whole  inconvenience,  and  all  injustice  to  owners  of  short 

iotereats  of  the  immediately  outlay  might  be  got  rid  of? That 

principle  of  the  distribution  of  the  charge  is  essential  to  all  plans ; 
it  is  only  justice  in  sewage  and  drainage  especially.  The  improve- 
in^t  is  permanent,  and  it  is  manifesuy  unjust  that  the  whole  cost 
of  it  should  fall  upon  the  present  owner. 

Besides  the  economy,  would  not  the  comprehension  of  the 
formation  of  the  branch-drains  under  the  same  system  as  the  main- 
^ins  be  necessary  for  any  efficient  or  systematic  drainage  of  a 
town  district?— The  great  fault  which  now  effects  the  sanatory 
condition  of  our  district  is  the  extensive  absence  of  the  house-drains, 
or  their  bad  construction  either  as  to  form  or  material.  The  Com- 
inissioners  of  Sewers  have  no  power  to  oblige  parties  to  drain  into 
a  aewer  after  they  have  built  it,  and  although  some  are  willing  to 
contribute  towards  the  cost  of  a  sewer  and  to  communicate  drains  . 
therewith,  others  are  not 
Does  not  the  construction  of  drains  from  houses  into  the  sewers 

r«imre  peculiar  care  and  skill? ^The  proper  drainage  of  a 

house  after  a  sewer  has  been  built  in  front  thereof  requires  par- 
ocular  attention  as  to  level  and  material.  There  are  few  situa- 
tions possessing  a  sewer  where  the  drains  could  not  be  constructed 
^th  regard  to  level  and  form  in  such  a  manner  as  to  scour  them- 
^^ves  with  the  water  that  passes  through  them ;  but  too  often 
little  regard  is  paid  to  level,  beyond  ascertaining  the  fact  that  the 
^^er  is  low  enough  to  drain  the  house,  and  there  being  no  com- 


Mr«fto».bJi  petient  authority  to  enforce  generally  a  ptiiper  systeth  of  house- 
drainagie,  the  t^sult  is  that  a  periodical  expense  is  frequently  en- 
tailed upon  the  subsequent  owners  or  occupiers  in  the  artide  of 
drain  cleaMng^  Which  by  a  judiciotu  manasenient  in  the  first  in- 
stance might  have  beeh  avoidfed.  An  examjpe  occiirred  the  other 
day  in  our  distri)ct.  The  line  of  a  proposed  new  street  was  laid 
out,  and  the  conisthiction  of  a  hew  sewer  for  about  a  thbusand  feet 
in  length  commenced  by  the  individual  who  had  leased  the  land 
for  building;  The  d^Ui  of  the  sewer  oflfered  ample  means  for 
good  house  drainage.  As  a  matter  of  economy  the  drains  wen; 
put  in  for  eabh  intended  house  as  the  sewer  proceeded^  and  were 
continued  to  the  line  of  the  fronts,  leaving  the  part  under  the 
houses  to  be  constructed,  wheii  the  di^nff  for  me  foundations 
takes  place.  The  sewer  building,  although  done  by  a  pn\*ate 
individual  at  his  own  cost>  was  subject  to  the  regulations  of  the 
Cothmissioners  of  Sewers,  whose  surveyor  and  clerk  of  the  works 
superintended  the  construction  and  level  thereof,  as  they  do  ail 
sewers  SO  built,  as  trell  as  those  built  by  public  contract  The 
digging  out  the  earth  for  the  drains  was  let  by  the  builder  to  one 
man,  and  the  putting  in  the  brickwork  to  another.  The  ground 
digger,  tb  save  a  little  labour,  gave  the  dram  a  sudden  rise  from 
the  side  of  the  sewer  for  a  short  distance,  and  then  carried  his 
Work  nearly  on  a  lev^l  for  the  remaining  length,  thiis  destroying 
all  the  advantage  to  the  house  draining  of  a  deisp  sieger  for  the 
sake  of  savitig  himself  the  reinoval  of  earth,  the  labour  of  which 
might  be  Worth  on  an  average  half*a-crown  for  each  drain.  I 
observed  the  manner  in  which  these  drains  were  being  put  in,  and 
inquired  if  there  was  no  one  connected  with  the  latid  dr  buildings 
whb  paid  attention  to  the  matter,  and  finding  that  the  mbn  were 
left  to  themselves,  I  told  them  that  unless  the  drains  were  put  in 
at  a  proper  level  they  should  not  be  allowed  to  connect  with  the 
sewer  at  all,  and  that  they  must  Alter  the  three  which  were  partly 
done;  one  of  them  I  found  had  a  fall  towards  the  house  iiistead 
of  towards  the  sewer ;  the  others  were  neaHy  on  a  level.  This 
remonstrance  produced  the  desired  result;  and  the  whole  are  now 
proceeding  in  a  proper  manner,  the  clerk  of  the  works  taking 
.  care  that  my  directions  are  properly  carried  out.  But  it  should 
be  remembered  that  I  had  really  no  authority  to  oblige  the  parties 
to  build  the  drains  in  a  proper  manner ;  and  in  numerous  cAscs 
neillier  surveyor  nor  clerk  of  the  works  see  how  the  drains  are 
built,  it  being  a  matter  over  which  we  have  no  right  of  control. 
It  is  only  indirectbjf  that  we  have  any  bontrol  over  the  building  of 
the  sewers;  If  the  parties  do  not  Bjcccde  to  our  regulationsi  mey 
may  be  refused  permission  to  join  our  maih  lines. 

Was  that  sewer  constructi^,  as  to  its  level,  mehsly  for  those 
building,  or  with  a  view  to  being  further  extended  and  rendered 
available  for  increased  drainage  ? ^That  sewer  was  kept  at  a 
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greater  depth  than  was  necessary  for  the  drainage  of  thdse  par-    Ur.  Icm,  b.£. 
ticnlar  houses,  for  the  purpose  of  extending  the  sewerage  to  a 
portion  of  land  on  the  other  side  of  the  hill. 

Is  it  consistent  with  your  etperienoe  that  a  district  where  the 
houses  have  badly  constructed  drains  with  insufficient  supplies  of 
uater  are  nearly  in  as  bad  a  condition  as  a  district  having  only 

cesspools  ? Drains  of  this  description  are,  in  fact,  a  series  of 

widely  spread  cesspools  giving  off  emanations,  and  oflen  requiring 
cleansing. 
Sewers  alone,  without  connexion  with  the  branch  drains,  can 

only  carry  off  surfiace  water  ? That  is  of  course. 

Therefore  you  concur  in  the  general  conclusion  that  for  the 
efficient  and  economical  improvement  of  any  district,  the  thre<9 
measures — ^first,  of  proper  supplies  of  water  carried  into  the  house  z 
secondly,  properly  constructed  drains  to  carry  out  of  the  house  all 
surplus  water,  aiKl  all  matters  held  in  suspension;  and  thiltlly^ 
main  drains  or  sewers  acting  on  the  s&me  principle  for  the  con- 
veyance of  refuse  in  suspension  ought  to  be  combined  ? Cer- 
tainly the  three  measures  are  necessary,  and  in  an  entirely  new 
district  there  could  be  no  difficulty  in  combining  them ;  in  districts 
where  the  sewers  are  under  the  public  control  the  drains  ought 
to  be  so  too,  and  where  incorporated  companies  have  constructed 
works  for  supplies  of  water  with  private  capital,  their  interests 
might  be  secured,  and  even  promoted  by  proper  arrangements  for 
the  purpose,  and  there  can  be  no  doubt  of  their  readiness  to  furnish 
an  adequate  supply. 

It  appears  from  your  evidenee  that  the  expense  of  the  first  clas^ 
main  drains  has  been  reduced  from  21^.  to  15^.  for  the  sewers  of 
improved  construction,   have  you  not  reduced  the  price  of  the 

second  class  seWers  which  are  used  in  the  side  streets? Yes, 

from  15^^.  to  10^.  and  in  some  cases  to  8^.  %d. 

Have  you  effected  the  reduction  in  the  cost  by  reducing  the 
size  of  the  sewer,  or  by  lessening  the  quantity  of  material  used, 

and  introducing  other  systems   of  economy? Generally  by 

lessening  the  quantity  of  material  used,  but  in  some  peculiar  cases 
by  reducing  the  size  of  the  sewer. 

What  is  the  size  required  by  your  Court  for  house-drains,  and 
what  do  you  charge  for  the  portion  executed  by  you,  tov;ether  with 

the  flap? ^The  Court  of  Sewers  for  Holborn  and  Finsbury 

Division  do  not  require  any  particular  size  for  house-drains ;  they 
would  prefer  the  smallest  size  that  can  with  propriety  be  used  ; 
their  regulations  are^  that  no  drain  shall  exceed  nine  inches  in 
diameter,  and  they  allow  parties  to  make  them  as  much  smaller 
as  they  please.  The  portion  of  private  drain  formed  by  the  Com* 
missioners'  workmen  under  the  existing  contracts  is  not  at  present 
provided  with  a  flap,  but  that  contract  expires  in  June  next ;  and, 
under  a  fresh  contract,  it  is  proposed  to  have  two  prices — one  for 
the  dradn-meuth  without  the  flap,  and  the  other  including  an  air- 
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Mr^BiwbCXB.  ^g{|^  g^p^  These  are  intended  to  be  fonned  in  ca3t-iran,  and 
will  diminish  the  cost  to  the  public  4s.  for  each  mouth  without  a 
flap ;  and,  including  the  flap>  the  cost  will  be  2^.  less  for  each 
drain-mouth  than  is  now  paid  for  the  three  feet  of  drain  having 
no  flap. 

What  is  the  charge  made  by  you  for  gully-flaps,  and  on  what 

terms  do  you  put  them  in,  and  what  materials? ^The  cham  at 

present  to  parties  requesting  to  have  a  gully-hole  trapped  is  30^. ; 
but  this  will  be  reduced  to  about  10^.  in  the  next  contract.  Some 
of  the  flaps  are  formed  of  cast-iron,  and  others  of  slate.     . 

Do  you  conceive  that  it  will  be  practicable  to  reduce  the  whale 
charge  of  the  complete  apparatus  for  draining,  cleansing,  and  sup- 
plying water  to  districts  below  the  existing  charge  for  the  proper 
cleansing  of  cesspools,  and  defective  house-drains  and  sewers, 
in  which  accumulations  are  allowed  to  take  plaoe^  which  are 
removed  by  hand-labour  and  cartage  ?  ■  -Yes ;  if  the  supjdies  of 
water  can  be  properly  carried  into  the  houses,  I  have  no  doubt  of 
a  general  reduction  in  the  total  amount  of  the  existing  charges. 
By  the  adoption  of  the  principle  of  cleansing,  and  keeping  the 
sewers  clear  by  flushing  or  removing  immediately  all  matters  in 
suspension  in  water,  a  saving  in  that  branch  alone  accrues  of  full 
50  per  cent.  The  saving  in  our  district,  during  the  last  year,  was 
sufficient  to  pay  for  all  the  flushing  gates  and  side  entrances  placed 
on  the  old  sewers,  and  to  be  used  for  years  to  come.  The  expense 
of  cleansing  cesspools  may  be  fairly  put  down  at  an  expense  of 
IZ.  per  annum  for  each  cesspool :  this  is  an  expense  which  falls  on 
individuals,  and  therefore  does  not  form  part  of  the  above  esti- 
mated saving  of  50/.  per  cent 

In  an  extract  from  a  report  made  by  you  to  the  Court  of 
Sei^'ers  for  the  Holborn  and  Finsbury  District,  transmitted  to  this 
Commission  in  January  last,  it  is  stated  that  a  saving  of  7,900/. 
has  been  effected,  in  the  year  1843  alone,  by  the  improvements 
adopted  in  those  divisions.  Will  you  state  the  mode  in  which  the 
calculation  is  made,  and  the  gross  amount  expended  in  the  build- 
ing of  sewers  in  that  year,  both  public  and  private,  by  which  the 

saving  has  been  effected  ? ^The  following  is  an  extract  from 

that  part  of  the  report  giving  a  detail  of  the  saving  in  each  par- 
ticular work,  which  I  believe  was  not  sent  to  this  Board : — 

"During  the  past  year  39  side  entrances  and  41  flushing  gates* have 
been  placed  in  about  10}  miles  of  old  sewers,  from  which  the  foul  deposit 
had  been  washed  away ;  these  gates,  together  with  those  put  in  before,  are 
in  constant  use  for  flushing  out  26}  miles  of  the  old  sewers ;  these,  with 
19]  miles  of  new  sewers  built  on  the  improved  principle,  form  a  total  of 
46^  miles  of  sewer  in  these  divisions,  which  are  now  periodically  washed 
eut. 

"  The  irates  and  side  entrances  to  the  old  sewers  have  also  this  year  been 
put  in  without  any  extra  charge,  as  after  deducting  from  the  cost  of  k- 
moving  the  deposit  by  the  old  method,  the  expense  of  the  side  entrances 
and  flushing  gates,  and  of  washing  away  the  deposit,  and  keeping  the 
sewers  dear  to  this  time,  the  difference  in  favour  of  the  Commission  is 
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abore  300/.,  mih  the  advantage  of  the  apparatus  being  fixed  to  keep  them   Mt.So^cA 
elean  in  future. 

**  The  facilities  afforded  by  the  side  entrances  for  cleansing  old  gully- 
shoots  into  the  sewers  during  the  last  year  has  been  the  means  of  saving 
above  200/.  in  the  article  of  paving  round  the  gully-holes ;  and  the  paving 
saved  by  washing  away  the  deposit  from  the  sewers  instead  of  breaking 
up,  as  Deforet  the  pavement  and  roads  would  have  cost  above  250/.  to 
reinstate. 

'*  Had  the  sewers  which  have  been  washed  out  durins:  the  last  year  been 
cleansed  in  the  old  manner  by  opening  the  streets  in  various  places,  bring- 
ing up  the  foul  and  obnoxious  deposit  to  the  surface,  allowing  the  same  to 
remain  in  the  streets  until  carted  away,  and  also  the  whole  of  the  fi:ullv- 
bolcs,  there  would  have  been  upwards  of  1600  openings  required  in  the 
streets,  all  of  which  have  been  rendered  unnecessary  by  the  improved 
method  of  cleanaingy  and  the  obstructions  and  nuisance  consequent 
thereon  avoided. 

"  There  have  been  542  guUy-holef,  and  12,292  feet  of  gully  and  shoot 
formed  during  the  year  1843  upon  the  improved  plan ;  the  saving  in  the 
expense  upon  this  is  above  1800/. 

**  The  saving  in  the  542  new  gully-grates,  by  using  the  improved  plan* 
has  been  above  350/. 

**  The  expenditure  of  above  150/.  has  been  avoided  by  the  present  method 
adopted  for  cleansing  old  gully-holes  and  shoots. 

**  The  improvement  in  the  form  and  construction  of  new  sewers  has,  in 
the  past  year,  produced  a  saving  of  2289/.  in  a  length  of  13,508  feet  of 
sewer. 

••  In  the  22,590  feet  of  new  sewer  built  by  contract  in  1843,  the  intro- 
duction of  side  entrances  in  lieu  of  man-holes  for  cleansing  has  effected  a 
savini^  of  1 71 1/.,  exclasive  of  the  advantage  of  having  flushing  gates  fixed 
where  deemed  necessary  for  washing  out  the  sewer. 

*'  On  18,248  feet  of  new  sewers  built  by  individuals  upon  petition,  a 
saving  of  1027/.  has  been  effected  by  introducing  side  entrances  in  lieu  of    - 
man-holes  for  cleansing;  this  is  also  exclusive  of  the  flushing  gates  fixed 
thereto. 

The  gross  sum  expended  in  building  public  sewers  has  been  fur- 
nished to  the  Board  by  the  clerks  to  the  Commissioners  of  Sewers, 
and  amounts  to  about  20,000/.  The  amount  expended  during 
the  past  year  in  the  building  of  sewers  by  private  individuals  may 
be  stated  at  about  12,000/.,  the  length  being  18,248  feet.  Hiese 
sewers  were  built  according  to  the  regulations  of  the  Commis- 
sioners of  Sewers,  and  under  the  superintendence  of  their 
officers.  ♦ 

In  your  report  to  the  Court,  made  in  the  month  of  January, 
1843,  you  stated  that — 

*'  The  sewers  of  the  Holborn  and  Fmsbury  divisions  have  of  necessity 
been  adapted  to  such  outlets  as  the  other  districts  respectively  afibrded  ; 
and  these  having  formerly  been  put  in  without  a  due  regard  to  an  extended 
drainaee,  the  sewers  of  your  Commission  have  not  had  the  benefit  of  the 
best  fall  that  could  have  been  obtained.  Of  late  years,  many  of  the  outlets 
have  been  lowered  in  the  adjoining  districts ;  but  to  alter  the  existing 
sewers  of  these  divisions  would  require  the  rebuilding  of  323,766  feet  of 
sewer,  at  an  expense  of  about  200,000/.,  exclusive  of  the  cost  of  connecting 
the  sewers  where  the  cutting  would  be  deep,  and  the  existing  suri'ace  and 
house  drainage,  which  would  make  the  total  amount  of  cost  nearly  a 
quarter  of  a  million.'* 


If4  SMeqfEton — Ita^avmmU  prqjcfst^d. 

Mr.  Bo«.  CUB.  ^hat  proportion  of  this  expense  might  have  been  avoided  if  a 
proper  survey  had  been  made^  and  the  works  executed  under  one 

management  ? Had  a  survey  been  made  some  centuries  back 

with  reference  to  the  propj?r  drainage  of  the  district  in  and  aroimd 
Loi^don^  and  the  now  existing  sewers  buih  according  to  the  levels 
80  ascertained,  none  of  the  expense  here  stated  as  requisite  to  lower 
existing  sewers  to  the  right  level  would  have  been  needed ;  nor 
woidd  the  direct  cost  of  putting  in  the  existing  sewers  to  the  proper 
level  have  much  exceeded  thp  actual  cost,  the  difference  being  only 
in  the  extra  depth  of  digging;  whilst  that  difference  has  been 
more  than  counterbalanced  by  the  expense  oF  cleansing,  created  by 
the  want  of  proper  levels  being  universally  used  from  the  lowest 
outletSi 

At  Eton^  were  the  measures  proposed  complete  by  arrangements 
for  the  cleansing  of  the  houses  by  supplies  of  water  laid  on  in  the 
houses,  the  removal  of  all  cesspools,  and  the  prevention  of  the 
permeation  of  the  substratum  by  decomposing  refuse  and  its  con- 

veyanpe  in  closed  drains  to  properly  trapped  sewers  ? Yes,  the 

arrangements  proposed  were  complete,  for  the  premises  belonging 
t-o  the  College,  and  those  immediately  in  connexion  therewith ;  but 
the  town  itself  was  not  subject  to  the  same  authority,  and  has  not 
at  present  decided  pn  having  the  benefit  of  house  draining  and 
cleansing. 

What  is  the  boundary  of  that  district  which  you  describe  as 

connected  with  the  College  ? As  distinguished  from  the  town, 

I  should  describe  it  as  the  part  generally  known  as  "  College,"  or 
within  f*  bounds,"  extending  from  Parnes  Pool  Bridge  oi?  the  south 
to  Spier's-corner  on  the  north,  and  on  tlie  west  bounded  by  a  line 
drawn  from  the  extremities  of  Keate's-lane  and  Angelo's-lane, 
including,  of  course,  all  the  collegiate  buildings .  down  lo  the 
river. 

In  what  condition  did  you  find  that  part  of  Eton  with  respect  to 
drainage  aqd  sewerage? ^The  college  has  a  good  sewer  pro- 
vided, as  I  before  stated,  with  flushing  apparatus  regularly  used. 
The  collegiate  buildings  on  the  south  drain  to  a  covered  sewer 
passing  from  Barnes  Pool  Bridge  towards  the  river.  Many  of  the 
houses  on  the  west  side  have  drains  into  a  small  covered  sewer 
which  empties  into  the  Timberhalls  Meadow;  a  few  houses  have 
connexion  only  irith  cesspools,  well  secured  from  effluvia  by  traps 
and  water-closets.  The  ce&spools  are  cleared  out  during  vacations. 
Altogether,  in  this  portion,  great  care  has  been  taken  to  keep 
everything  as  clean  and  salubrious  as  possible  ;  and  works  are  in 
progress  to  supersede  the  cesspools,  and  to  form  a  complete  and 
efficient  sewerage  and  house  drainage,  with  an  ample  supply  of 
water  for  flushing  the  whole. 

What  is  the  general'  state  of  the  drainage  in  and  around  the 

town  ? ^The  drainage  of  nearly  the  whole  of  this  part  is  in  the 

most  imperfect  state.     Some  of  the  houses  drain  into  cesspools, 


others  ifjtq  ^rsdn^  which  empty  into  ppen  ditches,  alopg  which  Kr.i|<%cs. 
there  is  pq  rqn  of  water,  except  during  floqds,  which  occur  perhaps 
once  a-;ear.  The  ppen  ditcher  oq  t^ie  west  side  have  their  outlets 
bj  core^  sewers  $u:ros9  the  n^ajn  street  to  the  east  si4e  thereof 
into  anpthpi:  opep  (^tch.  )ntq  tjiis  |att^r  ditclf  a  cou^iderablo 
portion  of  the  property  on  the  east  sidp  of  i\\id  ^xi^in  street  also 
drains.  ^^^  oppn  4i^ci),  whe;)  I  saw  it^  had  i^p  perceiyablq  out- 
Itr.  7)?p  sewsilge  pf  this  portion  of  the  towA  iji^refore  stands  in 
open  difph^;  and,  uples^  ^hen  a  flood  arises  ap4  pours  ^ts  w^^prs 
into  thei^  fro^  the  wps^,  ihe  filth  from  privies^  pigsties^  and 
slaughter-houses  stagnates^  and  the  foul  water  is  left  to  soak 
away  through  the  gravelly  soil  or  evaporate  in  the  air. 

Did  you  fipd  that  adyantagp  has  generally  been  taken  of  the 
facility  of  obtaiping  water  froip  the  pver  to  carry  off  all  i<npH- 

Titles  as  rapidly  as  they  are  ^refi^ed? Ip  the  College  part,  as  I 

have  stated,  but  pot  ^n  thf  town. 

You  state  that  Eton  is  Vl^\A^  to  periodical  floods  ;  did  you  find 
that  ^he  inhabitants  felied  on  the  eflect  of  thes?  floods  to  free  them 
oi*  the  filth  that  collects  he^een  the  periods  pf  their  recurrence  7 

In  tUp  tpwn  it  would  pppear  so,  from  the  general  state  of  t))e 

drainage  and  the  neglect  of  the  qutlets- 

Although  such  a  periodical  flushing  may  have  the  effect  of 
cleansing  the  ditches  and  some  of  the  draips^  and  so  far  diluting 
the  soil  in  the  privies  that  the  nuisance  of  the  stench  arising  from 
them  may  be  lessened,  will  it  not  have  the  effect,  when  the  founda- 
tions and  cells^TS  of  the  houses  are  flooded,  as  is  the  case  at  Eton, 
of  impregnating  the  whole  of  the  subsoil  with  that  filth,  and  will 
it  not  romain  aftff  thp  water  has  subsided,  constantly  poisoning 

the  atmosphere  ? From  the  state  of  the  town  drainage  already 

described,  those  evils  undoubtedly  take  place  there ;  but  the  col- 
Irge,  kept  clean  and  standing  on  higher  ground  than  the  town, 
does  pot  suffer  with  it  l^  the  floods ;  and  the  hollow  from  Barnes 
Pool  Bridge  tq  the  river,  i^long  which  wd  by  the  sewer  in  that 
line  there  is  a  continual  flow  of  water,  prevents  the  subsoil  from 
being  impregnated  by  the  filth  of  the  town. 

If  the  public  possessed  a  proper  degree  of  intelligence  pn  these 
stilyects,  would  you  expect  to  find  such  a  system  advocated  in  pre- 
ieronce  to  a  regular  flushing  of  the  main  sewers  by  supplies  of 
water  from  the  river,  and  the  introduction  of  house-drains  with  an 
adequate  supply  of  water  ? Pertainly  not. 

Frpm  whence  do.  the  houses  get  their  supply  of  water  in  Eton  ? 
Some  from  wells,  and  others  from  the  river  by  the  water- 
works, which  are  situated  near  the  Weir. 

Are  the  bouses  in  College  generally  supplied  with  water  from 
the  waterworks;  and  are  they  also  furnished  with  water-closets? 

Yes,  generally  so  supplied  with  water ;  a^nd  all,  I  believe,  have 

water-clos^. 

What  measures  recommended  by  you  arp  now  in  progress  for 
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Mr;BM»c^.   improving  the  drainage^  as  far  as  the  College  is  concerned?' 

Contracts  are  about  to  be  entered  into  for  lines  of  nevr  sever 
(where  none  exist)  in  every  portion  of  that  part  north  of  Barnes 
Pool  Bridge ;  also  for  drains  to  every  house  to  connect  with  the 
water-closets,  having  proper  traps,  and  including  works  for  an 
ample  supply  of  water  to  flush  the  same  regularly. 

Did  you  in  your  plan^for  the  improvement  of  the  several 
places  where  you  were  consulted  for  measures  of  sanatory  im- 
provement so  direct  them  as  to  facilitate  the  application  of  th^ 
sewage  water,  or  other  refuse  to  agricultural  production,  by  irri- 
gation or  otherwise?^ ^Yes ;  but  at  Eton  I  did  not  recommend  its 

use  in  the  immediate  neighbourhood,  because  the  meadows  in  the 
vicinity  of  the  college  are  used  as  play-grounds  by  the  scholars, 
or  for  recreation  by  the  inhabitants.  I  stated  my  opinion  of  the 
great  value  of  the  sewer  water  for  irrigation,  and  recommended 
that  the  sewers  should  be  so  constructed  that  the  contents  might  at 
another  opportunity  be  carried  to  a  distance,  where  the.  same 
reasons  against  its  use  would  not  obtain.  At  Derby,  I  strongh' 
recommended  that  it  should  be  applied.  My  opinion  is,  that  if 
the  sewer  wafer  were  properly  applied  there,  it  would  pay  the 
expenses  of  the  sanatory  improvement  of  the  town.  I  stated  in 
my  report  that— 

'*  Whenever  the  Commissioners  may  determine  to  commence  operations 
for  the  profitable  application  of  the  sewer  refuse,  the  common  nm  of  water 
in  the  brook  might  be  conveyed  to  near  the  outlet  at  small  expense,  and  in 
such  manner  as  to  derive  its  full  power  to  be  used  in  raising  the  foul  sewer- 
age to  a  level,  whence  it  could  be  conveyed  in  pipes  to  the  different  meadows 
for  irrigation  ;  and  when  not  required  for  this  work,  it  would  pass  to  the 
mill-taU  by  the  main  line.  As  some  power  would  be  required  to  raise  the 
foul  sewerage  for  irrigation,  and  Mr.  Frost,  who  is  a  very  competent  iudge, 
considers  Messrs.  Evans'  right  to  the  Brookwater  as  worth  about  5Q(h^  this 
would  be  the  cheapest  mode  of  obtaining  lifting  power;  and  Antbooy 
Radford  Strutt,  Esq.,  in  his  letter  to  Mr.  Frost,  strongly  recommends  the 
purchase  of  this  water-right.  The  flood- waters  can  be  passed  off  without 
such  purchase  taking  place;  but  on  the  grounds  of  public  health  and 
utility,  I  would  call  the  attention  of  the  Commissioners  to  the  subject  The 
profitable  application  of  the  filth  from  the  sewers  is  a  point  which  has  not 
received  the  general  consideration  due  to  it ;  for,  until  Mr.  Chadwick,  in  bis 
'  Report  to  the  Poor  Law  Commissioners,  on  the  Sanatory  Condition  of  the 
Population  of  Great  Britain,'  drew  public  attention  to  the  snbjeet,  little 
had  been  said  or  thought  of  it.  In  the  case  of  Edinburgh,  the  inereaiie 
of  the  value  of  poor  lands  thus  irrigated  is  shown  to  have  been  from 
30«.  to  15/.,  and  in  some  cases  to  20/.  per  acre;  other  lands  once  let 
for  40«.  to  50^.  per  acre  now  let  for  very  high  sums.  It  is  true  that  the 
inhabitants  around  those  meadows  object  to  it  as  offensive ;  the  value,  how- 
ever, of  the  irrigation  is  seen  by  the  parties  interested  in  about  300  acres  of 
land,  estimating  the  compensation  that  would  induce  them  to  discontinue 
the  practice  at  the  sum  of  150,000/.  In  the  case  of  Derby,  the  refuse  may 
be  conveyed  by  pipes  to  the  meadows  below  the  town,  where  no  such  objec- 
tion could  arise ;  and  the  residue  not  used  in  irrigation  would  pass,  without 
raising,  into  tanks  situate  at  a  distance  on  the  banks  of  the  canal,  which  offers 
a  ready  and  cheap  means  for  conveying  the  solid  portions  to  distant  places 
for  manure.  Captain  Vetch,  an  experienced  engineer,  states  in  his  Report 
on  the  Drainage  of  Leeds,  '  that  from  the  researches  in  agricultural  che- 
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ittiiti7»  anil  from  the  usages  of  other  ooontries.  the  value  of  the  manure  for   Mr*  Bm»  c.b, 
each  penoD  in  a  town,  may  be  safely  estimated  at  10«.  per  annum.'    The 
popuwion  of  Derby  is  about  35,000 ;  of  this  population,  about  two-thirds 
could  drain  to  the  proposed  sewers ;  the  value  of  the  manure  to  be  conveyed 
to  the  sewen^if  proper  water-closets  were  adopted,  would,  therefore,  be  about 
ll,MMl.  per  annum.    It  is  not,  however,  to  be  expected,  that  the  manure 
woold  be  immediately  applied,  so  as  to  produce  its  full  value ;  still,  if  it  be  / 
admitted  that  in  a  few  vears  it  would  reach  one-fifth  of  its  value,  or  2200/.    / 
a-yeaf  (and  this  it  might  by  irrigation  alone),  it  would  be  bad  policy  to  allow  " 
so  much  fertilizing  matter  to  be  sent  to  the  river,  where  it  is  lost  to  every  ^ 
good  purpose  as  regards  the  town  of  Derby.    At  those  periods  when  irriga-  : 
tioa  was  suspended,  the  foul  water  would  pass  into  tanks  formed  to  receive  ( 
it,  where  the  more  solid  portions  would  precipitate,  and  afterwards  be  taken 
out  and  boated  away  for  use  as  manure.    Mr.  Smith,  of  Deanston,  and 
other  authorities  on  drainage  and  irrigation,  consider  the  application  of 
sewer  refuse  by  irrigation  as  the  most  productive  mode  of  distributing  the 
n»anQr&    The  contractor  for  the  soil  from  privies  and  cesspools  in  Paris  /. 
pays  to  the  Municipality  the  sum  of  22,000/.  for  the  right  to  use  it  for  the  ^ 
present  year.    The  cost  of  mill-house  and  machinery  to  raise  the  sewer-water  < 
fbr  irrigation,  with  iron  pipes  to  convey  it  half  a  mile  below  the  town,  with 
a  sewer  and  tanks  for  receiving  it  when  not  used  in  irrigation,  with  com- 
pensation for  land,  &&,  would  not  exceed  4500/.,  including  the  sewer  to 
convey  the  brook-water  to  the  wheel,  if  the  right  to  it  is  purchased  from 
Messrs.  Evans.    Forming  the  meadows  for  irrigation  would  cost  about  bl.  or 
6/.  per  acre.    The  annual  cost  of  attendance  to  the  sewer-water  would  be 
trifling." 

From  your  present  experience  of  the  area  of  local  jurisdictions 
and  powers,  and  of  measures  commenced  by  local  authorities^  and 
carried  on  by  them>  do  you  conceive  that,  with  any  powers^  however 
adequate,  which  the  legislature  might  give,  that  economical  and 
efficient  combined  sanatory  measures  could  be  expected  to  be 
carried  out  without  aid  or  guidance  from  a  disinterested  and  other- 
wise oompetent  authority? ^The  town  of   Derby  affords   an 

example  that  they  could  not.  In  that  town^  although  as  an  intel- 
ligent and  highly  respectable  inhabitant  states  to  me,  all  agree  in 
the  great  want  of  drainage,  yet  the  only  work  at  present  decided 
upon  is  a  part  of  what  I  recommended,  and  which  part^  when 
carried  out  by  itself,  will,  perhaps,  do  as  much  harm  as  good,  (as 
I  have  stated  in  my  report  to  them),  tending  to  lessen  the  height 
of  tlie  flood-water  in  one  part  of  the  town,  and  to  raise  the  height 
thereof  in  another  part ;  the  additional  outlet  required  and  sug- 
gested not  being  noticed  in  the  works  at  present  proposed  to  be 
done.  The  omy  objection  I  heard  to  the  whole  plan  was  the 
amount  of  immediate  expenditure.  An  influential  member  of  the 
local  comnEiission  states  in  a  letter  to  me,  "  Every  one  admits  the 
efficiency  of  your  plan,  even  the  opposers  of  its  adoption."  The 
letters  from  the  town  to  me  state,  that  divided  as  the  existing 
authorities  are  in  parties  who  distrust  and  obstruct  each  other,  it 
is  impossible  for  diem  in  their  present  condition  to  carry  out  any 
large  measure,  although  so  greatly  needed,  some  of  the  most 
intelligent  inhabitants  have  urged  the  necessity  of  a  distinct  local 
body,  specially  constituted  for  the  care  of  the  drainage  and  sewage, 
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uuBm,GM»  and  for  sanatory  improvements  *' independently/'  as  one  letfar 
states  to  rae,  *'of  all  other  objects."  In  this  view  I  entirely  mgree. 
The  application  of  the  sewage  of  that  town  to  agriculture  would 
require  an  extension  of  jurisdiction  beyond  their  present  boundaries. 
I  am  fully  convinoed  that  no  efficient  relief  can  be  given  to  ajir 
districts  of  the  towns^  especially  the  poorer  districts^  without  the 
exercise  of  a  powerful  discretionary  authority^  competent  to  give 
instructions,  as  well  as  to  compel  the  adoption  of  proper  measures. 
Since  you  were  last  examined,  have  you  made  any  further  expe- 
riments in  flushing  with  a  view  to  carrying  oflF  the  contents  of  your 
sewers  through  the  adjoining  districts,  on  which  you  are  depeixienf 
for  an  outlet  7-^ — ^Since  that  time  I  have  had  an  opportunity  of 
trying  experiments  on  a  more  extended  scale  than  before.     The 

{)articulars  and  results  are  embodied  in  the  accompanying  report 
ately  made  to  the  Commissioners  of  the  Holbom  and  funbury 
Divisions  >— 

**  The  surveyor  respeetfuHy  begs  to  lay  before  the  Commit lioners  the  result 
of  the  inquiry  '  as  to  whether  the  flushing  of  the  Finsbury  sewers  through 
the  Tower  Hamlets  sewers  would  cause  a  deposit  from  the  former  to  lodge  in 
the  latter.' 

"  The  inquiry  arose  in  the  following  manner,  viz. : — ^Your  Commission 
some  years  back  constructed  a  new  sewer  in  Goldsmith's-row,  Shoreditch. 
Prior  to  letting  the  oontract  you  directed  me  to  apply  to  Mr.  Beeld  the  sur- 
veyor of  the  Tower  Hamleis,  to  learn  at  what  depth  a  proposed  outlet  sewer 
by  that  Commission  would  l>e  brought  up  Warner-place  to  the  junction  of 
the  two  Commissions ;  the  reply  stated  a  depth  of  14  feet  6  inches;  and 
your  sewer  in  Goldsmith's-row  was  put  in  accordingly.  As,  however,  the 
then  existing  outlet  (an  open  sewer)  was  several  feet  above  the  level  of  the 
sewer  put  in  Qoldsmitb's-row,  and  as  the  outlet  in  Warner-place  was  not 
built  for  several  years,  an  accumulation  of  foul  deposit  obtained  in  Gold- 
smith*s-row  sewer,  which  it  was  considered  necessary  to  remove  when  the 
new  outlet  was  brought  up;  an  order  was  therefore  given  that  men  should 
flush  the  same  away.  Befbre  the  flushing  began,  the  Commissioners  of 
the  Tower  Hamlets  wrote  to  your  Board,  requesting  to  be  informed  when 
the  flushing  would  take  place,  and  Mr,  Unwin,  their  clerk,  told  me  that  the 
request  was  made  with  a  view  *  to  ascertain  what  deposit  from  your  sewers 
might  be  washed  into  and  lodge  in  the  Tower  Hamlets  sewer.'  Openings 
were  made  to  ascertain  the  depth  of  the  existing  deposits  in  both  lines  of 
sewer,  and  three  men  were  then  set  to  flush  out  the  Goldsmith's-row  sewer 
with  wood  dams,  &c.,  which  they  accomplished  in  three  and  a  half  days : 
.the  quantity  of  deposit  in  which  sewer  measured  55  cube  Yards,  and  at  the 
former  cost  of  such  work  would  amount  to  18/.  15«.  lOcf.  \yhen  the  sewer 
had  been  washed  out,  and  a  number  of  flushes  of  water  sent  through  the 
Tower  Hamlets  sewer  to  insure  the  passage  of  the  deposit,  I  wrote  to  Mr. 
Beek  to  inform  him,  and  to  say  that  on  the  Tue^ay  following  it  was 
intended  to  try  what  effect  a  flush  of  water  firom  the  Finsbury  sewer  would 
have  upon  the  Tower  Hamlets  sewer  on  the  east  side  of  the  Regent's  Canal 
eulvert  at  Rhodes  well  Common,  a  distance  of  two  miles  and  three  fbrlongs 
from  the  Finsbury  flushing  gate.  The  means  used,  and  the  results  vera  as 
follows,  viz. :  several  square  boxes  (which  we  have  before  used  in  experi- 
ments of  this  nature)*  each  holding  one  cube  foot  of  water,  were  taken  on 
this  occasion.  Some  of  these  were  filled  from  the  common  run  of  water  at 
both  ends  before  the  flush  was  let  off,  others  were  fllled  with  the  water  after 
'the  flush  had  reached  the  lower  end.    After  allowing  the  turbid  water  to 
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dear  itoelf  by  predpUatioD,  I  ascertained  the  relative  amonnt  of  the  pre-   V&9o^C.B 
dpttate ;  the  following  are  the  results  and  particulars : — 

**  Distance  of  sewer  at  Rhodeswell  Common  from  the  Finshur  j  flushing 

gate  in  the  Hackney-road,  2  miles  and  3  furlongs. 
"  Height  of  flushing  gate,  4  feet. 

*«  Quantity  of  water  headed  up  for  one  flush,  26,605  cuhe  feet. 
**  Time  required  for  head  to  rise  yaries  from  6  to  24  hours. 
"  Proportion  of  decomposed  animal  and  vegetable  matter,  and  detritus 

from  streets  and  roads  held  in  mechanical  suspension  :-^ 
**  1st.  in  the  water  used  for  the  flush  .     .     •     «     1  in  810  ' 

"  2nd.  In  the  common  run  of  water  at  Rhodeswell 

Common  before  the  flush  was  let  off  .  .  .'  1  in  540 
"  3rd.  The  proportion  of  matter  in  the  water  when 
the  flush  was  at  the  highest  at  Rhodeswell 
Common  carried  away  by  the  united  action  of 
the  weight,  velocity,  and  volume  of  the  flush- 
water  added  to  the  common  run  of  water  .  .  1  in  80. 
**  The  sectional  area  occupied  by  the  common  run 

of  water  at  Rhodeswell  Common  was    .     .     .     3  ft.  l)*  inches. 
"  The  sectional  area  occupied  by  the  united  waters 
of  the  flush  and  common  run  at  the  same  point, 

was      •• .....Sitl  inch. 

"  The  velocity  of  the  current  of  the  common  run 
of  water  at  Rhodeswell  Common  before  the 

flush 95}ft.  in  1  min. 

**  The  velocity  of  the  current  when  the  flush  was 

passing  Rhodeswell  Common 114ft.inlmin, 

"  The  effect  of  the  flush  began  to  be  felt  at  Rhodeswell  Common  iq 
1  hour  after  the  head  was  let  on  in  the  Hackney-road,  showing  a  velocity 
of  209  feet  in  1  minute  in  the  covered  sewer.  For  42  minutes  the  height  of 
water  from  the  flush  gradually  increased  until  it  reached  the  highest  point, 
and  it  oontinued  at  that  point  for  13  minutes,  when  it  gradually  decreased^ 
and  in  3  hours'  time  from  the  efiect  being  first  felt  the  flush  ceased  to  ope- 
rate at  Rhodeswell  Common. 

*'  After  deducting  the  amount  of  matter  held  in  meohanical  suspension  by 
the  flush  of  water  before  let  off,  and  that  in  the  common  run  of  water  at 
Rhodeswell  Common  before  the  flush  reached  it,  there  remains  the  quantity 
of  21  cube  yards  of  matter  passed  from  the  Tower  Hamlets  aeweis  by  the 
use  of  ihis  one  flush. 

**  One  of  your  honourable  Board  then  suggested  that  experiments  should 
be  made  wito  brieks  to  see  what  distance  the  flush-water  would  affect  them. 
This  was  accordingly  done,  first  with  brickbats  and  then  with  bricks.  After 
the  first  tlush  had  passed,  the  bat  nearest  the  gate  was  found  to  have  gone 
261  feet,  and  the  furthest  529  feet.  By  the  second  flush  the  foremost  had 
reached  1170  feet  from  the  gate,  and  the  hindermost,  with  one  exception, 
670  feet.  After  the  third  flush  the  whole  were  found  to  have  passed  a  dis- 
tance of  1300  feet  from  the  gate.  With  the  whole  bricks  we  had  time  only 
for  two  flushes.  After  the  first  flush  the  nearest  brick  was  248  feet  from 
the  gate,  and  the  furthest  was  760  feet  distance.  The  second  flush  moved 
the  whole  of  the  bricks,  the  foremost  160  feet  further,  and  the  hindermost 
40  feet 

"  The  time  was  now  come  when  the  holes  were  to  be  opened  for  taking 
the  depths  of  the  deposit  again ;  the  result  of  which  shows  that  flushing 
from  toe  Finsbury  sewers  through  the  Tower  Hamlets  sewers  does  not 
increase  the  amount  of  deposit  in  the  latter,  but  the  contrary ;  and  the  result 
of  the  particulars  taken  at  Rhodeswell  Common  evidence  tne  fact,  that  the 
extraorainary  head  of  fiush-water  of  the  Finsbury  sewer  in  Hackney-road  is 
beneficially  felt  through  the  whole  of  the  2  miles  and  3  furlongs  of  the 
Tower  Haml^  sewer,  and  doubtless  thence  to  the  river  Thames." 

N  2 
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Mr.Roe.c.B.  J  should  State  that  I  propose  to  continue  these  experiments,  if 
I  can  obtain  the  concurrence  of  the  Commissioners  for  the  Tower 
Hamlets,  to  whose  surveyor,  Mr.  Beek,  an  application  has  been 
made  for  that  purpose. 


T.L.TKIIMMMNI.  THOlfAS  LEVERTON  DONALDSON,  Eiq.,  examiiMd. 

You  are  chairman  of  the  Westminster  Commission  of  Sewers  ? 
I  am. 

How  long  have  you  held  that  office  ? About  eight  years. 

I  have  been  a  Commissioner  twenty-seven  years. 

Over  what  district  does  your  commission  extend  ? It  extends 

from  Temple  Bar  to  Fulham^  and  from  the  river  Thames  to 
Hampstead,  including  part  of  Hampstead. 

Have  the  goodness  to  state  what  parishes  it  includes  ?——Mary- 
lebone,  Paddington,  Kensington^  Chelsea,  and  a  small  part  of  Ful- 
ham,  part  of  St.  Fancras,  Bloomsbury,  and  St.  Giles*^s,  and  all  the 
parishes  of  the  city  of  Westminster,  including  St.  George's  Han- 
over-square, and  St.  James's;  in  all  20  parishes,  containing  60,000 
assessable  premises.  It  was  first  limited  to  the  city  of  Westmin- 
ster, and  then  part  of  the  county  of  Middlesex  was  added  to  it. 
They  are  called  the  Commissions  of  Sewers  for  Westminster  and 
part  of  the  County  of  Middlesex. 

Has  the  extent  of  the  jurisdiction  of  the  Commission  been  the 
same  ever  since  you  have  been  connected  with  it  ? It  has. 

Does  it  include  the  parish  of  Hampton  ? ^No ;  the  general 

Commission  goes  up  to  Teddington,  but  the  active  jurisdiction  of 
the  Commission  is  confined  as  I  have  stated.  We  have  never  ex- 
tended the  jurisdiction  to  Hampton.  A  series  of  plans  has,  how- 
ever, been  laid  down  of  the  whole  of  the  north  bank  of  the  Thames, 
from  the  Temple  to  Hampton,  which  shows  the  Trinity  datum, 
and  the  highest  and  lowest  tide-level,  and  many  mmute  particulars, 
up  to  the  Fulham  town-meadows. 

Why  do  you  limit  your  operations  to  Fulham  ? There  is  a 

special  Act  as  to  part  of  Fulham,  enabling  us  to  levy  rates  for 
works  on  sewers  communicating  with  the  "Riames  beyond  the  two 
miles'  limit. 

What  is  the  date  of  the  Act  of  Parliament  limiting  the  extent 

of  your  jurisdiction  ? Under  the  Act  of  Henry  VIII.,  the 

Crown  issues  a  Commission,  includingf  a  larger  sphere  of  duty ; 
but  we  have  confined  it  to  the  limits  f  have  just  mentioned.  The 
Commissioners  used  to  rate  much  farther ;  but  in  1769,  an  action 
was  brought  to  try  their  right,  and  a  point  of  law  being  reserved, 
the  judges  unanimously  decided,  in  1770,  that  their  jurisdiction 
did  not  extend  beyond  two  miles  from  the  City  of  London  over 
sewers  in  which  there  is  neither  flow  of  tide  nor  passage  of  boats. 
Ttie  Court  decided  to  apply  to  Parliament  for  additional  powers 
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and  jurisdiction,  and  appointed  a  special  committee  for  the  pur-  ''^£,. 
pose  of  drawing  a  bill ;  but  great  opposition  having  been  raised^ 
the  committee  was  dissolved. 

What  number  of  Commissioners  generally  attend  the  meetings  ? 

About  30  from  first  to  last.     They  come  in ;  some  stay  an 

hour  or  two,  and  some  stay  during  the  whole  proceedings. 

How  often  do  the  Commissioners  hold  their  meetings  ? The 

appointed  meetings  of  the  Court  are  twice  in  the  month.  There 
arv  besides  four  views  by  the  Commissioners,  and  other  occasional 
meetings  by  adjournment,  to  get  through  any  arrears  of  busi- 
ness. 

Do  the  same  persons  generally  come  ? ^The  same  Commis- 
sioners generally  attend ;  and  occasionally  some  come  in  who  have 
not  attended  for  some  time. 

Are  all  questions  relative  to  the  construction  oT  the  sewero 
decided  at  those  meetings  ? Yes ;  by  the  Commissioners  pre- 
sent. They  have  the  report  of  our  surveyors  on  any  pointy  and 
then  thev  discuss  that  report. 

The  Commission  is  nominated  by  the  Crown  ?  ■      Yes. 

How  are  the  vacancies  filled  up? By  the  Lord  Chancellor 

putting  in  the  names. 

Gentlemen  are  recommended  probably  ? -The  last  time  the 

Commission  was  renewed,  on  the  accession  of  the  Queen*  the 
Lord  Chancellor  himself  filled  up  the  vacancies. 

What  is  the  usual  course  ? Formerly  the  number  who  died 

oiTwere  allowed  to  be  named  by  the  Commissioners,  and  they  sub- 
mitted the  names  to  the  Lord  Chancellor ;  he  then  added  such 
other  names  as  he  thought  fit ;  or,  if  he  chose,  he  struck  out  some 
of  the  names. 

The  general  course  was  to  add  those  whom  the  Commissioners 

had  recommended  ? ^Yes ;  but  that  has  not  been  the  case  for 

many  years. 

How  long  is  it  since  that  has  been  altered? 1  dare  say  a 

dozen  or  fifteen  years. 

You  have  had  27  years*  experience  of  the  district  ? Yes. 

On  what  scale  is  the  collective  plan  ? ^The  engraved  plan  is 

eight  inches  to  the  mile,  and  the  larger  district  plans  20  to  25 
inches  to  the  mile. 

Are  your  levels  marked  upon  those  plans  referable  to  any 

datum  level  ? ^We  tsJ^e  the  Trinity  datum,  as  high  as  the  tide 

flows. 

Have  you  any  plans,  with  levels,  referable  to  that  to  show  the 

depth  of  the  sewers  ? Yes ;    we  have  a  book,  and  several 

volumes  of  plans,  showing  the  depth  of  the  sewers  in  different 
streets. 

It  is  not  on  the  plan  itself? ^It  is  on  the  sections.     We  have  a 

vast  number  of  plans  and  sections,  showing  the  depth  at  which  the 
sewers  have  been  worked. 
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T.tbMMdMA,     Always  referable  to  the  datum? No,  not  alurayt^  for  tfw 

^^^        Trinity  mark  loses  itself  in  the  rising  ground. 

Is  it  referable  to  the  Trinity  datum  on  the  ground  rising  above 
it  ? As  far  as  it  is  applicable  it  is  on  the  Trinity  datum« 

Should  you  think  a  system. of  contour  lines  desirable  on  a 
map,  so  as  to  give  you  a  view  of  your  whole  district  as  to  levels, 
contour  lines  being  lines  of  equal  altitude  ?■  ■■  We  have  not  got 
those. 

Would  you  consider  that  such  lines  would  be  useful  in  giving  a 
general  view  of  the  whole  district  ?     ■    They  might  be  useful. 

What  are  the  falls  of  your  line  of  sewers  ? ^The  main  sewers 

vary. 

What  would  you  consider  a  good  fall  ? — *«— I  think  5  inches  in 
100  feet  would  be  a  good  fall. 

In  what  manner  do  you  bring  your  sewers  into  contact  with  the 
main  sewers  ?— — Either  by  cants  or  by  circles. 

Is  there  any  general  system  followed  in  carrying  your  sewers 
through  a  district  ? Yes. 

Are  they  all  referable  to  some  previously  digested  plan^  or 
merely  as  the  occasion  may  arise  ? ^A  great  deal  of  our  sewer- 
age is  old^  and  therefore  we  are  obliged  to  provide  for  the  exigen* 
cies  of  any  particular  part  according  to  the  existing  sewerage, 
which  we  have  endeavoured  within  the  last  40  or  50  years  to 
improve  by  deepening  and  altering  the  lines. 

Is  that  always  with  reference  to  any  arranged  plan  for  the  whole 
district  ? ^To  the  existing  capabilities  it  is  always. 

Those  capabilities  have  been  made  eflfective,  and  the  plans  laid 
ilown  with  reference  to  them  ? Yes. 

Those  plans  are  carried  out  ? Yes ;  but  circumstances  from 

time  to  titne  arise  materially  to  hifiuence  the  capabilities  of  the 
district ;  for  instance,  the  removal  of  London  Bridge  has  had  the 
most  beneficial  influence  upon  the  drainage  of  the  Westminster 
Commission  \  the  greater  depth  to  which  the  tide  falls  \a  a  very 
important  circumstance,  and  has  enabled  us  to  lower  the  sewei^ 
in  many  parts,  which  previously  we  could  not  effect. 

What  are  the  sections  of  the  sewers  which  you  have  adopted  ? 
—Upright  sides,  a  semicircular  arch,  and  a  curved  invert. 

What  thickness  of  walls  do  you   employ? 14  inches  the 

Upright  walls,  and  9  inches  the  rest. 

What  mode  do  you  adopt  for  cleaning  your  sewers  ? Where 

the  matter  has  become  stagnant,  it  is  raised  to  the  surface  of  the 
ground,  and  carried  away  by  carts ;  but  that  arises  for  the  most 
part  in  the  old  sewers  of  imperfect  construction,  where  they  are 
decayed,  or  the  bottom  has  formed  a  sort  of  hog*B  back.  Where 
the  bottom  is  of  a  circular  form,  the  same  opening  and  cleansing  is 
not  required. 

Can  you  state  the  extent  of  Bcwers  now  cleansed  by  hand? 

I  cannot  at  the  present  moment. 
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What  dcMS  tfas  eltttiisiiig  oost  per  umum  7--^^ About  1000f<  T.uvmmm, 
a-year. 

Do  you  find  that  the  flat^bottomed  drains  require  cleftusing  the 
most  ?   -  'Yes ;  and  those  which  have  an  imperfect  fall. 

What  is  the  amount  of  your  (kll  ?— ^^-^Sometimes  an  inch  or 
two  in  100  feet,  and  sometimes  lets ;  then  it  is  apt  to  dog  up  in  the 
bottom. 

Do  you  apprehend  that  a  flat^bottomed  drain  is  more  likely  to 
clog  up,  thun  one  which  is  circular  ? — ^A  flat^-bottomed  sewer  is 
almost  oettain  to  clog  up.    We  have  not  built  any  for  50  years. 
Do  you  not  appr^nd  that  a  simicircular  invert  is  much  better 

than  a  flat-bottomed  drain  ? -Decidedly. 

Do  you  think  a  semicircular  is  better  than  a  curved  invert  ?    

No;  I  think  not.  The  object  is  to  drive  the  filthy  matter  from 
the  bottom,  and  you  do  that  just  as  much  by  a  segment  as  a  semi- 
circle, at  least  almost  to  the  same  extent.  There  \%  this  practical 
inconvenience  in  a  setnicircle>  that  in  the  examination  of  the  sewers 
the  men  working  in  them  are  impeded  in  their  operations* 

In  your  opinion  your  curve,  the  segmental  curve^  is  as  effectual 
B8  a  semicircle?'^''— All  things  consicfered^  I  think  for  practical  pur- 
poses it  is  much  the  besti  We  find  that  the  ordinary  current  of 
water  in  the  sewers  does  not  rise  above  the  inverts.  I'here  is  no 
■olid  soil  of  human  excrement,  ot  vegetable,  or  animal  raattsrj  for 
when  it  gets  to  the  water  it  is  converted  immediately  in  a  fluid 
state,  atid  if  tiot  ellowed  to  stagnate^-Hit  passes  down  with  the 
current. 

So  tbiit  the  reAise  or  silt  can  never  rise  above  the  invert  T-^^^^^It 
seldom  rises  above  the  invert,  there  is  suoh  a  body  of  water^  whei| 
the  water  is  on  for  file  supply  of  the  houses,  that  the  impetuosity 
of  the  current  is  very  great 

That  does  not  apply  to  the  sweepings  in  the  streets  ?'«-«^No; 
those  are  very  heavy  and  very  difficult  to  get  away.  But  the 
Macadamised  streets  are  not  generally  adopted  in  London*  and  we 
find  in  most  Instanoes  that  the  showers  will  cleanse  our  sewers  to 
a  ?reat  extent,  and  carry  the  whole  down  to  the  river* 

You  consider  that  a  great  body  of  water  driven  suddenly  through 
your  sewets  would  clear  them  out?— — Yes. 

That  beitig  the  principle  of  what  is  called  flushing,  do  you  not 
conceive  that  Would  be  necessarily  productive  of  good  efffects?— — 
My  opinion  is,  that  the  sewers  ought  to  be  so  constructed  as  to 
I'equire  no  artificial  relief  of  that  sort. 

Wherein  does  the  efiect  of  flushing  by  a  storm  differ  from  arti^ 
ficisl  meens? — >^By  storms^  the  whole  length  of  not  only  the 
main  or  conduit  sewers,  but  also  the  minor  sewers  and  drains^  is 
cleared  from  all  obstructions,  and  that  enables  ell  deposits  to  peu 
Rapidly  off. 
You  introduce  a  great  volume  of  water^  and  discharge  it  suddenly  ? 
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T.  L.^>iAiaioD, ,, ^A  great  body  of  water  often  fills  three- fourths  of  the  aeirer, 

and  goes  right  down  to  the  river ;  but  in  the  flushing  system  i 
apprehend  you  only  carry  down  the  contents  of  the  aeweiB  with 
the  water  a  certain  distance,  and  that  effort  must  be  r«iewed  from 
time  to  time  at  various  points,  and  you  have  again  and  again  to 
overcome  the  vis  inertice  of  heavy  matter. 

Is  not  the  principle  the  same ;  a  volume  of  water  introduced, 
discharged  suddenly,  and  made  to  act  upon  the  sewer ;  the  samte 
in  the  case  of  a  storm  as  in  the  case  of  any  artificial  means  ?■ 
No ;  for  the  operation  of  the  storm  is  the  same  from  the  begimiing 
to  the  end,  generally  spreading  over  a  large  extent  of  sur&ce; 
whereas  flushing  is  only  partial,  and  at  sts^ed  intervals^  merely 
shifting  from  place  to  place,  widiout  carrying  the  soil  from  thie 
sewers  into  the  river  by  one  operation. 

Would  not  it  depend  on  the  volume  of  water  introduced  at  a 
time.     If  the  volume  of  water  was  large,  would  it  not  produce  the 
same  effect  as  the  same  quantity  introduced  in  any  other  way  ? 
I  think  that  stopping  the  efflux  of  the  water  for  a  time  is  a  great 
obstruction  to  it. 

Admitting  the  flushing  system  to  extend  according  to  the  volume 

introduced,  is  not  the  principle  the  same? Tlie principle  is  the 

same,  except  that  an  obstruction  arises  at  intervals. 

If  by  any  means,  without  reference  to  any  particular  apparatus, 
large  quantities  of  water  could  be  introduced,  would  not  they  re« 
move  obstructions  arising  from  the  matter  in  the  drain? 
Doubtless  they  would,  for  we  find  that  the  showers  cleanse  our 
sewers  to  that  extent ;  but  I  would  not  have  any  flushing  apparatus 
7-I  consider  it  unnecessaiy. 

Would  it  not  be  to  a  greater  degree  than  by  the  slow  percola- 
tion of  water  ? It  might  have  a  greater  effect. 

How  would  you  make  the  sewer  most  efiicient  by  your  system? 
By  making  a  curved  invert  and  a  sufficient  fall. 

What  do  you  consider  a  sufficient  fall  for  a  sewer  to  deliver 
itself? 1  think  5  inches  in  100  feet  will  relieve  the  main  lines. 

In  many  instances  you  might  not  be  able  to  get  that  fall  7 1 

thbk  if  our  levds  ai-e  well  formed  we  may  always  get  that« 

Do  you  in  the  main  or  the  collateral  sewws?— — Not  in  the 
collateral  sewers;  our  main  lines  we  carry  up  at  the  greatest 
deptlis;  we  may  be  20  feet  below  the  surface  of  the  eround.  In 
the  collateral  sewers  the  same  depth  may  not  be  Kquired  for  the 
drainage  of  the  houses,  and  we  may  therefore  allow  a  muoh  more 
rapid  &11  in  those  parts  where  it  is  gen^«lly  the  most  requiaile. 

Would  it  not  be  as  a  general  principle  desirable  to  introduce  a 

volume  of  water  where  the  falls  are  inconsiderable  ? Certainly, 

if  there  is  not  enough  fall  to  carry  off  the  matter,  it  is  desirable. 

If  that  volume  of  water  is  introduced  suddenly,  is  not  more 
accomplished  than  could  be  done  by  a* continuous  current?— «^ 
Not  the  same  as  by  a  large  continuous  body. 
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A  storm  of  rain  does  not  supply  a  continuous  body? A^«^^"wUio% 

storm  of  rain  extends  over  the  whole  sur&ce  where  it  falls^  and  is  ^' 

continaous  from  being  carried  through  every  description  of  channel» 
ppes,  gullies^  drains^  and  sewers^  from  its  very  commencement  down 
to  the  river. 

The  question  refers  to  an  apparatus  or  contrivance  to  carry  out 

that  principle  ? ^I  am  not  speaking  of  the  apparatus,     I  ap^- 

hend,  with  a  flushing  apparatus  of  the  best  construction^  its  opera* 
tion  will  only  go  to  a  certain  extent^  about  1000  feet. 

The  question  assumes,  that  you  want  to  remove  something  in 
the  sewer  which  cannot  be  accomplished  by  any  other  means  except 
that  of  taking  it  out  by  hand  ?  ■  I  cannot  speak  as  to  any  other 
mode  of  doing  that. 

Would  you  not  consider  that  some  arrangement,  by  which  a 
volume  of  water  could  be  introduced  into  the  sewers,  and  that 
effect  produced,  must  be  cheaper  than  taking  it  out  by  the  present 
mode  oy  hand,  independent  of  the  disturbance  of  the  surface  of  the 
street  ?  ■  I  do  not  know  that  it  would  be  cheaper^  for  I  consider 
that  the  body  of  water  required  would  be  attended  with  a  veiy 
great  expense^  and  when  most  required,  as  in  the  summer,  would 
not  be  procurable. 

Have  you  frequently  complaints  with  regard  to  the  ema* 
nations  arising  from  the  sewers?— —We  have  complaints  occa* 
sionally. 

From  the  sewers  with  the  inverts  at  the  bottom,  and  also  the  old 
sewers  ?— — Yes. 

Do  not  those  offensive  exhalations  indicate  that  there  are  putrid 

accumulations  in  the  sewers  ? No ;  it  is  found  frequently,  where 

the  exhalations  are  complained  of,  that  they  arise  from  the  drains 
of  houses. 

Have  you  gully-holes  in  your  sewers  ? Yes. 

Are  not  the  exhalations  from  those  offensive? They  are 

sometimes. 

They  are  from  the  mam  sewers  ? Yes. 

All  those  emanations  must  indicate  that  there  is  putrid  matter 

in  these  sewers  ? Yes,  frequently  i  but  there  are  other  sources 

of  objectionable  smell  which  are  not  putrescent. 

Then  the  present  mode  does  not  relieve  you  altogether  from 
those  exhalations  ? No,  nor  will  any  system. 

Would  any  mode  which  would  prevent  that  be  an  improvement 

00  our  method  ? 1  cannot  say  that,  for  I  do  not  think  trapping, 

for  instance,  would  be  a  good  mode. 

The  question  refers  to  the  removal  of  the  source  of  the  emana- 

tions? ^Any  system  that  would  improve  the  sewer  is  of  course 

desirable* 

You  had  been  a  Commissioner  for  a  good  many  years  before  you 
were  Chairman? Yes. 

Do  you  consider  that  one  of  the  objects  of  the  Commission  of 
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T.  L.  DoBtiaioiii  Sewers  IS  that  of  providing  tor  the  health  of  the  diatriM;?- 
*^'        Decidedly  that  is  one  of  our  main  objects,  but  the  general  law 
of  sewers  does  not  oontemidate    that>  nor  give  us  powers  to 
effect  it. 

Do  you  know  anything  of  a  Report  in  1832  made  to  the  Local 
Board  of  Health  of  the  united  parishes  of  St.  Margaret  and  St 
John  the  Evangelist,  Westminster,  at  tlie  time  the  cholera  was 
raging  ?  It  states,  "  That  by  far  the  greater  portion  of  these 
parishes  is  either  without  any  common  sewers  at  all,  or  that, 
where  they  exist,  they  are,  from  dilapidation  or  other  causes, 
wholly  inefficient  to  the  extent ;  that  '  it  is  dreaded  some  serious 
evils  will  arise  r*  the  reports  set  forth  that  all  the  endeavours  of  the 
inhabitants  to  keep  their  vicinity  clean  and  wholesome  are  frustrated 
for  want  of  drainage,  there  being  no  common  sewers,  and  this  not 
rarely  in  crowded  neighbourhoods,  and  public  streets  respectably 
peopled.  As  examples  in  proof,  we  may  instance  Strutton-ground, 
the  line  of  way  from  the  centre  of  Lower  Westminster  to  Vauxhall, 
some  small  part  of  which,  indeed,  a  sewer  is  said  to  traverse,  it"* 
channel  lying  so  far  above  the  level  of  the  floors  of  the  basement 
stories  of  the  houses,  that  they  are  conslantly  occupied  by  standing 
water,  holding  in  solution  the  most  disgusting  and  hurtflil  impuri- 
ties, of  which  the  greater  part  is  without  a  common  sewer.  The 
following  is  the  judgment  of  the  visiting  committee : — »'  In  Strutton* 
ground  we  found  the  cellars  deeply  covered  with  offensive  matter 
issuing  from  the  neighbouring  soil,  and  there  are  no  means  of  re- 
moving  it  except  by  pumping  during  the  night,  whidi  the  magis- 
trates have  forbidden;  we  are  of  opinion  that  if  some*  decided 
measures  be  not  taken  to  reniove  the  nuisance  in  this  street,  that  a 
contagious  fever  of  no  ordinary  malignity  is  likely  to  be  produced/ 
In  York-street  and  a  part  of  James-street,  through  wfaieh  the 
direct  way  from  Westminster  Abbey  to  Buckingham  Palace  lies, 
there  is  no  common  sewer,  the  privies  are  therefore  disgorged  into 
cesspools,  which  receive  also  the  refuse  water  of  the  houses,  and  the 
mixture  is  therefore  pumped  or  carried  into  the  street.  Occa- 
sionally this  refuse  water  collects  for  a  length  of  time  in  small 
drains  or  wells  which  also  communicate  more  or  less  with  the  cess- 
pools, becoming  very  offensive  and  the  subject  of  general  com- 
plaint. In  lower  neighbourhoods,  where  the  inhabitants  happen 
to  be  of  a  class  that  cannot  meet  the  expense  of  carting  away  the 
accumulations  in  these  cesspools,  having  either  none  or  no  effective 
drainage  or  sewerage,  they  empty  the  overplus  of  whatever  may 
happen  to  consist  in  the  street  gutters  at  night,  whence,  as  in  York- 
street,  it  runs  to  the  nearest  grating,  out  of  which  is  emitted  an 
effluvia  as  powerful  as  it  is  disgusting  and  dangerous.  In  Roches- 
ter-row and  the  streets,  &c.,  on  the  south  or  south-western  side  of 
Vauxhall-road^.  the  stagnant  ditches  appear  to  be  the  universal  re- 
.ceptacles,  and  from  these  unfavourable  states  of  atmosphere  there 
tan  be  little  doubt  but  that  miasma  of  the  most  deleterious  nature 
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issues  J  from  tie  same  cause,  the  total  want  of  drtiinage,  the  fluids  i*.  L.  Dmiaiioii. 
yAnA  soak  out  of  and  through  large  dung-heaps  where  horses  and  *"'• 
cows  are  kept,  the  site  of  which  happens  to  he  low,  either  stagnate 
on  the  surrounding  surface  or  are  carried  out  into  soils  to  be  added 
to  the  other  uoisome  contents  of  the  open  street  gutters ;  unmixed 
soil,  in  fact,  has  been  observed  stagnating  in  ruinous  and  badly*- 
constmcted  drains,  open  for  many  feet  together,  to  be  at  length 
absorbed  by  the  surrounding  earth,  or  to  find  its  way  into  the 
deepest  of  the  adjacent  cellars.  Such  is  afSrmed  by  its  occupants 
to  be  the  case  rotuid  two  sides  of  the  house  No*  1,  Vauxhall 
Bridge-road^  who  also  complaint  of  having,  with  the  rest  of  the 
neighbours,  for  six  years  paid  seWer-^rates  without  havino"  ever 
received  any  benefit."  Then  they  go  on  to  state  other  evils  of  the 
same  nature  with  respect  to  a  Cow-hotise  situated  in  Buckingham* 
yard.     Is  this  a  representation  of  the  case  at  present,  or  have  any 

efforts  been  made  to  remedy  those  evils  ? ^Many  of  those  evils 

have  been  remedied  by  the  building  of  sewers  since  that  period ; 
others  we  are  unable  to  repair.  Had  we  the  proper  powers  they 
would  be  remedied.  We  are  very  anxious  to  have  powers  to  enable 
lis  to  meet  stich  exigencies. 

The  Report  on  Metropolitan  Improvements  was  in  1888:  what 

has  been  done  with  respect  to  those  districts  since  that  time  ? 

A  great  deal  of  sewage  has  been  done  by  private  individuals ;  and 
the  Court  has  done  much>  of  which  the  various  occupants  of  houses 
have  been  enabled  to  avail  themselves.  We  are  unable  to  build 
sewers  in  new  lines.  We  cannot  do  that^  unless  we  can  call  it  a 
diversion  of  an  old  sewer. 

You  conceive  you  have  not  power  to  build  a  new  sewer^  how- 
ever eonducive  to  the  state  of  the  health  of  the  district? ^Wc 

conceive  that  we  have  not ;  but  we  have  an  idea  of  doing  a  great 
deal  in  Westminster,  which  has  been  hitherto  stopped  in  conse- 
quence of  our  not  knowing  the  nature  of  the  extensive  alterations 
which  are  to  lake  place  in  that  part. 

You  consider  that  you  have  not  power  to  make  a  new  sewer, 
however  much  it  may  be  called  for  ?  ■  ■  Not  in  a  hew  line,  unless 
under  the  circumstances  above  moitioned. 

Have  you  power  to  compel  the  inhabitants  to  communicate  with 
a  sewer  if  it  is  made  ?■  »  >-No. 

You  have  not,  then,  the  principal  powers  necessary  to  obtain 
the  benefit  of  a  sewer  to  a  neighbourhood?' — *-Not  in  many 
instances. 

Are  not  those  two  the  mo^t  important  powers  for  that  purpose  ? 
" They  are  certainly  two  important  powers. 

Do  you  know  the  district  of  Orchard-street  and  St.  Ann- street ; 
and  are  you  cognizant  of  the  condition  of  the  sewers  in  that  neigh- 
bourhoott  ?—— /There  is  a  sewer  along  Orchard-street,  500  feet  of 
which  was  rebuilt  in  1832;  and  another  500  feet  in  New  Tothill- 
straet  and  New-way,  running  out  of  Orchard-street^  in  the  same 
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T.UJ^QftUioB^year:  300  feet  of  sewer  were  also  built  in  St  Ann-street  about 
**'        the  same  time,  as  a  diversion  of  the  old  sewerage,  which  passed 
mider  houses. 

Is  there  any  sewer  in  the  neighbourhood  of  the  coiu^s  in  the 

district    round    Orchard- street  ? No    regular     and     eificiem 

sewerage. 

Tot  hill-street  is  also  in  a  very  indifferent  state,  is  it  not  ? ^There 

is  a  sewer,  though  an  old  one,  the  whole  length  of  Tothill- street. 
We  are  contemplating  doing  a  great  deal  there,  but  cannot  proceed 
till  we  are  aware  of  the  plans  for  the  improvements  about  to  take 
place. 

Are  there  any  new  sewers  made  in  that  district  ? 1  know 

that  there  have  been  new  sewers  made  there,  but  I  cannot  point 
them  out.  Upon  the  Report  being  made  in  1832,  the  Court 
thought  themselves  justified  in  exceeding  the  powers  of  the  law. 
and  they  built  a  long  line  of  sewer  in  some  parts  of  that  district  : 
1000  feet  were  rebuilt  along  Dean- street  and  Great  Smith-street 
at  that  time,  besides  the  sewers  in  Orchard-street  and  the  neigh- 
bourhood ;  and  between  1824  and  1827  the  outfall  sewer  in  Wood- 
street  and  Little  Peter-street  was  deepened  and  enlarged  for  a 
length  of  1200  feet,  and  400  feet  diverted  along  Little  Ck>U^e- 
street  and  Millbank- street. 

Is  there  any  sewer  in  New  Pye-street?— -There  is  no  regular 
sewer  along  the  street,  but  the  houses  are  drained  into  aa  old 
sewer,  which  crosses  the  street. 

Perkins-street,  or  Rents,   and  Old  Pye-street,   in  which   the 

paving  and  cleansing  are  in  a  most  miserable  condition? 1 

have  been  through  that  district  lately,  but  whether  I  went  through 
those  precise  streets  I  cannot  tell.  About  1000  feet  of  sewer  were 
built  along  Old  Pye-street,  including  the  300  feet  built  in  St. 
Ann-street  in  the  year  1832,  and  about  100  feet  in  continuation 
tlxereof  to  the  centre  of  Strutton-ground,  were  built  in  1838;  and 
in  1840  about  2300  feet  of  sewer  was  deepened  and  enlarged,  ajs 
an  outfall  sewer,  in  the  Horseferry-road,  and  several  hundred  feet 
of  collateral  sewers  were  built. 

It  has  been  the  object  of  the  Commission  to  carry  out  such  a 
system  of  sewers  as  shall  relieve  the  district  ? Certainly. 

Is  not  this  district,  and  has  it  not  for  a  long  time  been,  a  most 
miserable  district  ? ^Yes. 

Where  are  the  sewers  in  this  district  ? 1  must  refer  to  the 

surveyor  for  their  particular  situation. 

In  Brewers*-row,  just  across  the  road^  the  sewer  is  stated  to  be 

choked  completely  up  ? 1  think  there  must  be  some  mWiiV'^ 

about  that. 

The  houses  are  below  the  level,  and  therefore  require  a  better 

drainage.     Do  you  know  Paradise-row  7 1  do  not  know  its 

situation, 

''  Paradise-row ;  filthy,  no  courts  in  it ;  bouses  below  the  level; 
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unpayedy  loaded  with  refuse ;  no  sewer  carried  down  the  whole  oft,  l.  DoMidsoa. 
that  populous  district ;"  and  yet  there  is  one  in  Artillery-row,  close         ^"i* 
to  it  ? Yes,  there  is  one  in  Artillery-row. 

How  comes  this  not  to  be  remedied,  if  you  are  aware  of  it  ?■  - 
Because  we  have  no  power  to  build  a  sewer,  if  there  be  not  one 
already. 

Have  you  applied  for  additional  powers? Yes;  at  the  time 

of  the  Bill  before  Parliament,  two  years  ago,  the  want  of  powers 
was  mentioned. 

Will  you  refer  to  any  memorial  the  Court  of  Sewers  in  West- 
minster have  made  for  new  powers? ^It  is  in  evidence  before 

the  Committee  of  the  House  of  Commons  in  1834,  and  is  referred 
to  in  that  Report;  and  about  two  or  three  years  ago  there  was  a 
memorial  presented  to  Lord  John  Russell  and  Lord  Normanby 
on  this  subject. 

The  people  Iiave  been  suffering  for  many  years  in  consequence 
of  the  state  of  the  sewers,  and  the  Commissioners  wish  to  know 
what  is  the  date  of  any  memorial  on  the  subject  by  the  Commis- 
sioners ? The  date  does  not  occur  to  me ;  I  will  furnish  it  to 

the  Commissioners. 

Were  there  ever  any  resolutions  passed  by  the  Commissioners, 
stating  that  they  had  a  deficiency  of  the  powers  requisite  for  the 
carrying  out  their  drainage  in  this  populous  district,  and  requesting 

additional  powers? 1  stated  that  there  was  a  representation 

under  the  resolution  of  the  Court,  and  that  the  chairman  presented 
it  to  Lord  John  Russell  and  Lord  Normanby  on  the  subject  two 
or  three  years  ago. 

Have  the  goodness  to  supply  tlie  Commissioners  with  copies  of 
any  resolutions  passed  by  your  Commissioners  respecting  your 
want  of  powers,  and  any  memorial  founded  on  their  resolutions, 
if  any  such  exist  ? Certainly. 

Have  the  goodness  to  state  what  are  the  powers  which  you  feel 

the  Commission  is  in  need  of  to  give  that  efficiency  ? They  are 

very  few,  and  were  embodied  in  that  document  which  was  presented 
to  Lord  Normanby,  and  a  copy  of  which  is  already  before  this 
Commission. 

You  have  spoken  of  several  districts  that  are  in  a  bad  condition : 
do  you  know  Frontage-row,  where  they  are  laying  new  sewers,  at 
the  back  of  Lady  Dacre's  gardens,  in  which  the  filth  is  thrown  out 
into  a  heap,  with  a  puddle  running  in  front  of  the  houses,  sending 

forth  a  most  dreadful  stench  ? ^That  part  of  Westminster  is 

very  deficient  in  sewage;  we  are  contemplating  a  good  deal, 
but  have  been  impeded  of  late  years  by  the  proposed  alterations 
in  those  parts — ^we  hardly  know  how  to  carry  them  out  at 
present. 

Do  you  allude  to  the  line  of  street  which  has  been  contemplated 
between  Westminster  Abbey  and  Grosvenor-place  ?— — Yes,  which 
would  remove  a  great  many  of  those  evils. 
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T.  L.  poniid^»q,  You  would  vidb  to  cariy  your  main  sewer  down  that  sUe^  ? 
*^-        It  would  be  very  desirable. 

Do  you  mean  to  wait  till  that  street  is  made  before  y<^u  make  a 
sewer T^*-* — No;  but  that  being  contemplated^  it  would  not  be 
desirable  to  make  a  sewer  in  that  line,  wnich  might  eventually  be 
useless.  We  have  received  information  from  the  Woods  and 
Forests  of  the  measures  taken  by  them.  In  the  neighbourhood  of 
Buckingham  Palace  the  property  has  been  bought  up,  in  order  to 
make  very  considerable  alterations. 

There  is  another  part,  called  Qoodman-green,in  which  there  are 
no  drains  of  any  sort,  the  earth  heaped  up  above  the  level  of  the 
houses,  and  where  a  fever  prevails  constantly.  Do  you  know  Pro- 
vidence-row, which  is  a  very  filthy  row  ? 1  would  beg  to  suggest 

that  the  surveyor  would  give  much  more  accurate  information  upon 
these  points  than  I  can.  I  pretty  well  know  the  localities  of  the 
district,  but  Westminster  is  composed  of  so  many  small  streets  and 
obscure  alleys,  that  I  am  not  aware  of  each  particular  place. 

You  are  not  aware  of  the  places  referred  to  being  in  the  state 
described  ? — ^Not  as  the  names  are  given  me. 

There  is,  close  at  the  back  of  the  Great  Bridewell  of  West- 
minster, a  very  populous  district,  and  which  appears  to  be  totally 
neglected.  Seeing  the  state  of  that,  and  hearing  complaints,  the 
Commissioners  naturally  inquire  of  you,  as  chairman  of  the  Com- 
missioners of  Sewer%  what  is  about  to  be  done  there?— —We  art" 
building  sewers,  and  have  lately  ordered  sewers  to  some  amount 
\Q  be  built  from  Buckingham  Palace  all  the  way  round  to  the 
present  sewers,  for  the  purpose  of  diverting  a  continuous  current 
from  the  King's  Scholars*  Pond  sewer. 

In  your  district  there  appears  to  have  been  no  new  sewer  made 
within  a  very  long  period  ?—- — That  is  incorrect ;  but  the  surveyor 
can  give  the  best  information  on  that  point 

Do  you  know  Webber^street,  on  the  other  side  of  the  Bridewell  ? 
■  ■■■    No. 

Do  you  know  a  large  open  sewer,  40  or  50  feet  in  length,  with 

stagnant  water  in  it  ? As  I  have  said,  I  am  not  aware  of  the 

particular  localities.  I  know  the  general  bearing  of  the  place.  1 
do  not  know  such  a  street  as  Webber-street ;  perhaps  Willow-street 
is  referred  to.  There  is  an  open  sewer  there,  respecting  which 
there  has  been  a  long  question  before  the  Court.  Andrew  Mann, 
the  proprietor  of  the  land,  and  the  parish  could  not  agree  about 
the  <q)6a  ditch,  but  there  is  a  regular  sewer  in  the  street. 

In  passing  through  Mr.  Elliot's  brewery  you  enter  into  Castle- 
lane,  y^fj  near  the  Palace,  which  has  several  side  courts^  which 

appear  to  be  in  a  most  filthy  state,  and  without  drainage? 

In  a  most  lamentable  state  certainly.  We  have  no  power  to  get 
there.  The  landlords  have  done  nothing  fiorr  them,  and  we  have 
.  no  power  to  compel  them. 

Is  the  Strand  in  your  district?-— —Yes,  all  of  it. 
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Are  yw  aware  of  the  form  of  the  main  tsewer  which  run$  down  T.U'^«iid«o% 
the  Strand? Our  usual  form.  **^ 

With  an  invert  at  the  bottom  ?— — Yei. 
^  You  consider  that  that  form  U  capable  of  cleansing  itself  ?-*^-^ 
Yea. 

The  evidence  of  Mr.  Leonard,  surgeon,  medical  officer  of  St* 
Martin's  parish^  16  to  the  following  eSeot  :-^"  What  are  the  efiecttf 
of  accumulation  of  refuse  in  the  sewers  of  your  district  1^ — ^The 
etfects  are  very  serious,  giving  rise  to  typhtis,  and  a  typhoid  cha* 
racter  to  other  diseases.  There  are  times  when  the  effluvia  rising 
through  the  gratings  in  the  streets  are  most  offensive,  not  only  tp 
the  neighbours,  but  to  the  public  walking  the  streets.  This  is  most 
peix^ptible  after  a  shower  of  rain,  just  sufficient  to  damp  the  de- 
composing matter^  or  when  the  wind  blows  directly  from  the  river 
up  toe  sewers.  I  know  several  silversmiths  and  dealers  in  plated 
goods  in  the  Strand  and  other  parts  of  my  districts  who  are  seriously 
affected  in  their  business  by  the  evolution  of  immense  quantities  of 
sulphuretted  hydrogen  gas,  which  completely  blaokens  their  goods; 
aiul  there  are  some  parts  of  my  district  in  which  fever  is  always 
more  or  less  present  from  this  cause ;  indeed  some  houses  arepecu*- 
liarly  subject  to  it."  The  next  question  to  the  same  gentleman 
is,  <*  Is  there  a  large  portion  of  your  district,  in  which  they  have 
only  privies  or  cesspools,  which   do  not  communicate  with  the 

sewers? ^There  is  no  sewer  in  Long-acre,  except  a  small  barrelr 

drain  from  Conduit-court  to  St.  Martin's  lane.  Some  of  the  cess^ 
pools  are  very  large,  and  receive  the  refuse  from  several  houses. 
One  receives  from  five  houses,  and  the  drains  running  into  it  pass 
under  workshops,  rendering  it  almost  impossible  for  the  men  to 
stand  to  their  work.  I  know  one  house  in  which  there  is  a  cesspool 
below  the  kitchen  floor,  near  the  fireplacd  and  another  in  the  back 
kitchen.  There  was  one  emptied  at  No.  51  about  two  years  ago, 
and  32  cartloads  of  soil  were  taken  from  it.  An  immense  cesspool 
abo  receives  the  refuse  from  all  the  houses  in  Long-acre,  from  the 
corner  of  Leg-alley  to  James-street,  being  Nos,  35  to  43  inclusive, 
and  in  James-street,  Nos,  18  to  21  inclusive-^in  all  twelve  houses. 
It  is  of  very  great  content,  and  not  only  occupies  the  whole  area  of 
a  large  backyard,  but  is  four  feet  under  some  extensive  workshops ; 
and  tlie  corner  of  a  house  is  founded  upon  part  of  the  arching  of 
it.  When  last  opened,  carts  were  employed  constantly  for  a  week 
to  remove  the  soil  \  at  the  end  of  that  time  rods  were  passed  down> 
but  as  no  solid  bottom  was  founds  they  were  oompelled  to  give  over 
the  task  of  clearing  it  out,  and  it  was  closed  up  again.  At  the  end 
of  Castle-atreet>  nearest  Drury-lane,  a  great  nuisance  also  exists^ 
almost  eveiy  morning  the  soil  being  obliged  to  be  cleaned  out  into 
the  street ;  and  in  Drury-lane  there  are  bouses  from  which  they  are 
obliged  to  pump  the  foul  water  into  the  channel  in  the  street  every 
two  or  three  nights.  The  sewer  is  in  Castle-street,  Long-acre,  on 
the  one  flide«  and  in  James-street,  Covent  Garden*  upon  the  oiber.  The 
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T.  L.  DoBaidMo,  houses  in  the  several  courts  in  Bedfordbury  are  badly  drained.*' 
******        — — Very  much  so. 

*'  Those  also  in  part  of  Rose-street  and  Angel-court ;  in  the  latter 
is  a  public  privy,  which  is  horribly  offensive.  Some  houses  in 
Taylor*s-buildings  are  also  very  offensive ;  there  is  another  public 
privy,  I  believe,  there.  There  are  several  houses  in  my  district 
ivhich  are  scarcely  tenantable  from  drains  passing  under  the  floors, 
which  are  only  covered  with  timber.  I  have  sometimes  been 
obliged  to  leave  them  to  breathe.  In  Broad-court,  Cross-court, 
I>uke*s-court,  Martlett  and  Crown-courts,  there  are  houses  which 
at  times  are  veiy  offensive,  from  foetid  odours  arising  from  cesspools 
and  drains."  You  have  stated  that  the  main  sewer  in  the  street 
is  formed  according  to  your  construction — a  construction  which 
you  consider  capable  of  cleansing  itself.  The  evidence  here  states 
that  the  effluvia  arising  from  that  sewer  is  very  offensive,  and  does 
much  injury  to  trade,  and  is  injurious  to  health.    Are  you  ready 

to  believe  those  statements  are  not  correct  ? 1  should  think  thev 

cannot  be  correct  to  that  extent,  and  that  they  must  be  overstated. 
I  am  of  opinion  that  some  of  the  injurious  effects  alluded  to  by  the 
goldsmiths  must  arise  from  the  use  of  gas-lights. 

You  are  probably  aware  that  the  public  are  often  annoyed  by 

emanations  from  the  sewer  into  the  street  7 1  am  aware  that 

from  some  of  the  gratings  of  the  sewers  an  unpleasant  effluvia  may 
occasionally  arise. 

The  sewers  in  the  Strand,  vou  state,  are  formed  on  your  iai> 
proved  plan  ?  ■  That  depends  upon  the  part  of  the  Strand,  large 
portions  of  the  sewerage  having  been  rebuilt  vnthin  the  last  year  or 
or  two.  If  a  complaint  were  made  to  us,  we  should  tell  them 
whether  it  arises  from  the  sewers  or  the  drains ;  they  are  oAen 
mixed  up  one  with  the  other  by  persons  not  acquainted  with  the 
subject  As  to  this  complaint  of  Long-acre,  it  is  a  crying  grievance 
— a  grievance  which  we  ourselves  have  not  been  able  to  relieve. 
A  large  part  of  the  property  on  both  sides  there  belongs  to  the 
Mercers*  Company,  and  they  ought  to  lay  out  about  5000/.  upon 
the  sewers  on  their  estate.  We  cannot  get  them  to  do  so ;  we 
have  applied  to  them  when  complaints  reached  us^  and  have  en- 
treated them  to  send  their  surveyor  to  confer  with  us ;  but  although 
they  receive  an  enormous  rental  from  that  district,  they  will  not 
interfere :  it  is  one  of  the  serious  evils  of  which  we  have  to  com- 
plain, and  is  particularly  alluded  to  in  the  Repoit  ou  the  poorer 
districts,  copies  of  which  have  been  supplied  to  this  Commission. 
In  Bedfordbury  we  have  lately  brought  up  a  sewer,  but  we  cannot 
prevail  upon  the  owners  of  property  there  to  continue  it. 

It  would  be  desirable,  you  thitik,  that  the  Commissioners  of 
Sewers  should  have  the  power  not  only  of  making  the  main  sewers, 
but  the  collateral  sewers,  or  compelling  the  inhabitants  to  do  it  ? 
"■  ■    Yes  ;  I  refer  to  the  sewers,  not  the  drains. 

Would  it  not  be  also  desirable  that  the  Commissioners  should 
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have  the  power  of  carrying  draioa  to  the  houses? If  the  power  T.L.PoMidaa4, 

were  given  to  them  they  would,  of  course,  carry  it  into  effect.     I         ***' 
think  it  might  be  desirable  that  we  should  carry  them  up  to  the 
curb«  not  going  into  the  houses  or  vaults. 

It  appears  in  your  Return,  that  you  paid  607/.  for  casting  old 
sewers,  1336/.  for  cleansing,  and  515/.  for  gully  sewerage,  making 
;i  toUl  of  2458/.  in  1842  ? That  was  a  heavy  year. 

You  say,  by  degrees,  by  altering  the  shape  of  your  drains,  and 
getting  a  better  fall,  you  hope  to  be  able  to  do  away  with  a  great 

deal  of  that  ? Yes ;  but  the  cleansing  the  gullies  will,  I  think, 

remain  about  the  same. 

Would  it  not  be  desirable  to  adopt  a  fonn  by  which  the  gullies 
should  clear  themselves  ? 1  do  not  think  that  can  be. 

Having  no  cesspools? We  have  no  cesspools  to  our  gullies. 

A  sewer  with  a  good  fall  should  hardly  require  cleansing  ?— — 
We  find  they  do  accumulate ;  we  have  an  1 8- inch  barrel-drain, 
and  still  have  an  accumulation  of  matter. 

If  a  sufficient  supply  of  water,  from  whatever  source  derived, 
would  cleanse  those  sewers,  you  would  say  that  that  would  be 

very  desirable? Certainly.     It  would  depend  upon  the  expense 

of  procuring  the  water. 

Do  you  think  that  that  body  of  water  would  carry  away  not 

only  the  soil,  but  also  the  scrapings  of  the  roads  ? 1  am  not 

prepared  to  say  that  it  would ;  but  I  think  the  usual  showers  in 
the  streets  will  do  that. 

How  are  your  flaps  constructed;  have  they  the  power  of 
shutting  back  the  water  from  the  river?— -They  are  simple  iron 
flaps,  hung  so  as  to  keep  shut  while  the  water  was  not  passing  out. 

Might  not  a  dog*s  head,  or  some  obstruction,  prevent  their 
being  closed  ? Sometimes  even  a  slighter  obstruction  may  pre- 
vent it. 

And  then  the  water  enters  ? ^Yes. 

Do  you  not  consider  that  that  flap  is  susceptible  of  great  im- 
provement?  We  have  directed  our  attention  to  it,  and  shall  be 

happy  to  see  any  improvement  adopted. 

Is  there  any  register  kept  as  to  the  state  of  the  tide  and  the  in* 
fluence  of  certain  heights  of  the  water  ? Yes. 

Are  there  not  districts  in  which  there  are  arrangements  made 
for  putting  down  valves  as  the  water  rises,  and  liflmg  them  as  it 
falls  ? — — No ;  we  have  nothing  but  those  flaps. 

Do  you  think  it  would  be  safe  to  trust  to  those  flaps  in  places 
where  it  might  be  an  object  of  great  importance  that  water  should 

never,  by  any  chance,  enter  ? ^We  have  no  other  means  of  doing 

it :  we  use  double  flaps  occasionally. 

Do  you  know  the  average  depth  of  the  sewers  in  the  neighbour- 
hood of  the  Houses  of  Parliament  ? No. 

Do  you  consider  that  they  are  generally  clean  ?—— I  imagine 
that  they  are  pretty  well. 

VOL.  U.  O 


I9i  Inspeotian  ifftlie  Sewerf-^^^heir  Length. 

T.  u  ^M^iaiD^,  '  Do  you  know  how  ofteo  they  are  inspected? ^They  are  in- 

*^        fpecled  whenever  there  are  complaints. 

Are  you  aware  of  the  atmosphere,  which  exhales  from  lbo«e 

sewers  in  Charlefi-street,  Duke-atreet,  or  Palace-yard? Wben 

I  go  near  them,  I  see  whether  there  is  any  cause  to  complain ;  if 
8o^  I  immediatdy  send  an  officer  to  inspect  them. 

Can  you  state  bow  recently  those  in  Charles-street  or  Duke- 
street  have  been  examined,  or  whether  there  is  any  system  of  exa- 
mination ? ^There  is  no  system  of  periodical  examination  of  the 

covered  collateral  sewers.  There  are  four  surveys  by  the  Com- 
missioners of  main  lines  of  sewers  every  year. 

There  is  no  systematic  inspection  of  tae  collateral  sewers  ?— 

tt  would  be  impossible,  and  it  is  unnecessary  unless  there  ia  a 
complaint. 

Are  you  not  aware  that  they  might  be  in  an  extremely  o&nsive 
state  before  the  poor  people  wUl  take  the  trouble  of  coroplainiug  ? 
—Certainly. 

What  course  of  inspection  is  there  over  the  district? We 

have  a  surveyor;^  an  assistant  surveyor,  and  three  clerks  of  the 
works ;  not  enough  certainly :  we  have  about  140  miles  of  sewers, 
and  it  would  be  impossible  for  us  to  have  a  regular  periodical 
inspection  of  them  all. 

Have  you  any  open  sewers  in  the  district? ^Yes,  we  have  15 

miles. 

How  are  they  cleansed  ? ^There  is  a  man  appcnnted  on  each 

line ;  he  goes  up  and  down  it  daily,  and  casts,  where  necessary. 

In  passing  those  open  sewers,  is  the  smell  offensive? Some* 

times. 

If  there  is  anything  in  them,  is  it  offensive  in  warm  weather  I 

Yes;  we  are  getting  a  system  of  inverts  in  all  the  open  drains 

in  the  rural  districts,  to  which  I  beg  to  call  the  special  attention  ol 
this  Commission. 

Have  you  frequently  complaints  of  sewers  being  stopped  up  I 

— Yes  \  on  a  complaint  being  made,  it  is  entered  in  a  book  kept 


on  purpose ;  and  immediately  uie  first  officer  who  comes  ui,  is  sent 
down  to  see  into  it,  if  it  requires  immediate  attention.  If  not,  when 
the  clerks  of  the  works  come  in  the  evening,  they  take  out  the  com- 
plaints  which  are  in  their  respective  districts,  and  are  bound  to 
niake  reports  to  the  surveyors  upon  the  complaints;  or  one  of  th«* 
surveyors  visits  the  spots  himself.  It  often  turns  out  that  the  defect 
is  not  in  the  sewers,  but  in  the  private  drains. 

Can  the  surveyor  effect  an  alteration  without  oonsultiiig  the 

Board  ? He  can  if  it  be  urgent :  be  can  clean  a  sewer  irouie- 

diately ;  he  can  remove  the  nuisance. 

.  What  18  the  amoiuU  of  the  rates  ? It  varies  frpn  20^000/. 

to  30,000/.  a-year. 

It  is  laid  upon  the  whole  district  by  a  pound  rate  ?■      '  Yes, 
Are  there  any  exednptions?-— —  Yes,  there  are:   the  palaces 
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are  awmpftad ;  the  Hoimm  of  I^FiianMOEfci  ^  Courts  of  Lew,  and  %  i«  tton^diba 
churehes  are  exempted,  bacaine  we  eaimot  eaforee  the  rate  oa        ^' 
theia.  -     ^ 

Are  ikm  poor  people's  houses^  which  have  no  sewers  at  all,  ez« 
empled  ?•<-«— Nov 

Are  they  not  paying  foe  the  laying  dmm  of  sewers  fron  wkieii 
they  reoeiiye  no  adraokage  ?— — ^ We  assess  all  persons  whhi&  (ha 
lerel  or  districi  reeeiYtng  benefit,  or  aroidiag  damage^;  it  is  not 
neeesaary,  according  to  the  frequent  decisions  upon  the  law  of 
sewere,  that  there  should  be  an  immediate  advantage.  The  levy 
for  the  sewers  is  for  the  works  on  the  district,  not  on  those  imme- 
diately  connected  with  the  tenement..  If  the  party  does  not  get  an 
immediiile  benefit  to  his  house,  still  he  derives  benefit  from  the 
general  sewage  of  the  district 

Cas  you  slate  what  proportion  of  the  houses  on  whk^  the  rate 
is  mada  receive  no  advantage  from  it? — —No:  all  the  houses 
not  inMBediatslydraiiitBg  into  the  sewers,  of  course,  are  not  roeeifV" 
ing  dtreet  advantage;  but  the  reason  is  this — they  psy  ft>r  the 
reaintainiag  the  sewsr^  which  are  already  bvtilt.  If  we  build  a 
new  sewer  in  front  of  their  house,  then  they  pay  so  much  tot  the 
privilege  of  estmas  it^  but  no  higher  rates  on  that  account. 

Are  they  altog^n^  satisfied  with  yoirr  reason  2^-^ — Not  always. 
We  any  that  if  the  laiidiords  had  doite  th^r  duty,  and  built  a 
sewer,  they  would  have  been  charged  no  more^  and  would  have 
derived  a  direct  benefit. 

Wova  yoa  aware  that  ia  the  year  1834  a  Mr.  Peter  Fidfler  pre- 
sented a  petition  to  Parliament  against  the  state  of  your  sewers,  in 
which  be  endeavoured  to  show  that  very  much  disease  and  death 
arose  fawm  Iha  state  o^  yi^we  sewers  ? — — ^I  was  not  awave  of  that. 
Yois  are  not  aware  whether  aiiy  means   have  been  taken  to 

reasedgr  the  evils  ooaipkaaed  of  by  Mr.  Fuller? ^Tfaosa  then 

brou^t  ferward  have  been  examined  into :  we  have  considerocl  ail 
the  paints  referred  to  in  the  Evideoce  bdbre  the  Committee  of 
]834raDd»  as  far  as  passible^  we  remedied  them. 

Mr.  FuUer  ^ntea,  that  nine  eases  out  of  ten  of  great  fever  arose 
b  the  houses  near  the  guUysheles,  showing  that  the  gally-hole 
mmt  hoi»  a  had'  state.  I  shoukl  question  that ;  there  may  be 
in^nmen  in  whieh  a  foetid  sasell  may  arise  from  the  guUy-hrie, 
but  i  thiak-a  gmat  doal  of  thai)  evideaee  is  vdry  ideal,  and  many 
of  the.mgipaatioiia  very  faociAiL 

Do  you  think  the  giilly*holes  are  not  ntusaaces?— -^--I  thihk  if 
tre  could  get  rid  ot  the  gully*holes  altogetfaar  it  would  be  very 
desirable. 

Have  you  been  in  the  lower  parts  of  Westminster^  aiui  not  found 
that  tA  bo  the  case  in  every  one  of  them?-^^ — ^No;  I  have  foviid 
it  in  some,  but  not  in  every  one.  I  always  make  a  point  in  going 
through  the  streets  to  perceive  whether  there  is  any  disagreeable 
Nmell;  aad  wherovor  these  is,  I  call  the  atteotioa  of  the  surveyor 

o2 
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T.  L.  ^aUMo,  to  it,  and  direct  him  to  examine  the  sewer*  There  are  various 
'^'  drcumstances  which  give  rise  to  smelb  iu  sewers ;  for  instance,  if 
one  is  not  connected  with  another  at  the  end ;  and  I  have  sug- 
gested to  tlie  attention  of  our  CommiMioners  the  importance  of  the 
connection  between  every  one  of  otir  sewers,  so  as  to  prodaee  aa 
equable  circulation  of  the  air  throughout. 

Would  you  consider  it  desirable  to  discharge  the  foul  air  by  a 
shaft?'      I  do  not  know  whether  that  is  practicable. 

Is  it  not  the  case  that  wherever  the  tide  has  attained  a  certain 
altitude,  every  gully-hole  in  Westminster  below  the  level  of  the 
tide,  immediately  begins  to  discharge  upwards?— -It  is  very  pos- 
sible ;  I  am  not  aware  of  that. 

Must  it  not  necessarily  be  so  when  the  sewers  are  below  the 
level  of  the  river  7  If  the  water  pours  down  to  the  sewecs,  and  the 
sewers  have  no  exit  to  the  river,  from  the  tide  being  up,  the  air 
thus  displaced  must  necessarily  find  its  exit  through  the  ^lly- 

holes  ? Yes ;  and  if  it  were  distributed  equally,  I  do  not  imagine 

there  would  be  any  great  evil  in  that  There  would  be,  at  the 
same  time,  a  great  quantity  of  water,  so  that,  of  coureer  there  woald 
not  be  the  same  intensity  of  smell. 

Do  not  you  think  it  would  be  desirable  to  diminish  the  expense 
of  constructing  your  sewers  as  much  as  posstt)le  ?  -If  you  can 
ensure  equal  capacity,  equal  solidity,  and  equal  convenience  of 
access. 

Has  there  never  been  an  instance  of  one  of  your  upright  sides 
failing  by  pressure  from  without  ?~^— Yes ;  if  it  is  not  properly 
constructed  and  properly  filled  in. 

This  is  a  plan  of  sewer,  constructed  under  the  superialendeaoe 
of  your  own  surveyor,  at  Notting-hill — (the  same  being  skawM  U 

t/ie  fVitness).     Did  not  that  fail  ? ^That  was  from  an  error  of 

the  builder.  We  have  very  good  evidence  upon  that  sabject; 
and  I  should  very  much  desire  that  our  clerk  or  the  works  abouid 
be  examined.  It  was  an  error  of  the  builder;  our  own  contractor 
offered  to  build  it,  and  to  guarantee  its  durability.  He  baa  built 
within  150  yards,  at  a  much  greater  depth  and  under  similar  cir- 
cumstances, sewers  that  have  never  fiuled. 

Was  not  the  ground  much  drier  where  he  built ?  ■  '"No ;  this 
sewer  was  re-built  under  the  same  circumstances  with  the  •other. 

To  what  do  you  attribute  the  &ilure  of  that  sewer  ?—-«-It  was 
not  properly  strutted.  There  was  altogether  insuiBeiBnt  BtnitriDg 
and  {>lanking,  for  directly  the  ground,  which  was  a  looae  clay»  was 
opened,  it  colted  in,  and  thmlbre  required  extraerdinary  pre- 
cautions. 

Was  the  shape  of  the  sewer  sufficient  to  support  itself  widiout 

strutting  ? it  was  capable  of  supporting  itself  when  properiy 

built. 

That  was  built  three  times,  was  it  not? That  was  baUt 

twice :  we  soon  found  the  man  was  doing  it  badly.     It  was  sag* 


Ohjectiom  to  Sewers  with  Curved  Sides.  197 

gelled  Ifaat  he  bad  taken  his  contract  too  \om,  and  was  scamping  T.UDoQaUfOBt 
it ;  and  we  put  a  clerk  of  the  works  upon  it  day  and  night,  and  he         ^^* 
mode  them  build  the  sewer,  as  it  is  now  standing.     I  will  furnish 
a  oopy  of  the  evideoce  taken  by  the  Court  on  the  matter ;  but  I  am 
v^y  anxious  that  the  Commissioners  should  themselves  examine 
our  officers  and  contractors  on  the  subject. 

Do  you  consider  that  a  straight  side  is  as  much  equal  to  sustain 
pressuFe  as  a  curved  side  ? ^Yes ;  built  with  brick. 

You  think  a  curved  side  has  no  greater  power  to  sustain  pressure  ? 
No,  for  the  difference  of  form  is  made  up  of  soft  mortar. 

Have  you  not  had  objections  made  to  the  charge  for  the  com« 
mun]ea&>n  from  the  side  drains  into  the  sewer  ? — Rarely,  for  we 
only  €:barge  that  which  it  costs  us. 

What  is  the  amount  you  charge  for  the  ring  and  the  first  three 

feet  ? ^The  charge  is  10*.  6c?.  for  the  ring  where  one  is  not 

already  inserted,  and  10*.  6d.  or  12s.  6d.  for  the  three  feet  of  drain 
neareat  to  the  sewer. 

Are  there  not  frequently  objections  made  by  the  owners  of  the 

humbler  dwellings  to  the  expense  of  it  ? 1  am  not  aware  of 

any* 

Have  you  ever  contemplated  any  mode  in  which  that  might  be 
maile  ia  a  less  expensive  form,  or  of  less  expensive  materials  ? 
We  liave^  and  we  think  it  cannot  effectually  be  done  for  less. 

You  think  it  is  necessary  to  make  the  charge  you  at  present 
make  for  the  first  three  feet  and  the  ring  coming  into  the  sewer  ? 


I>0  yon  think  that  if  any  less  expensive  mode,  which  would  not  be 
disadvaatageous  to  your  sewer,  could  be  suggested^  that  would  be 

advaolageous  to  your  district? It  would  be  advantageous  to  the 

poor  and  the  rich  too ;  the  poor  do  not  make  the  drains,  but  the 
fandlotda. 

Hare  you  not  poor  landlords  who  own  those  houses  in  many 
instances  ?—^We  have,  of  course,  in  some  instances. 

The  price  of  the  sewer  seems  the  same  whether  for  the  poor  or 
the  rich? — ^Yes;  taking  the  average,  the  cost  of  a  sewer  is  a 
trifle  in  eomparison  to  that  of  a  house.  Taking  the  ordinary  ex- 
pense of  a  house  in  London  at  500/.,  and  the  fi^ntage  at  21  feet  as 
an  average,  the  Court  charges  them  for  laying  a  drain  into  a  sewer 
built  by  the  district,  lOs.  a  foot;  that  is,  10/.  10«.  on  a  house  whidi 
has  cost  500/*  building. 

T^ke  the  case  of  a  poorer  tenement  which  has  cost  60/.,  with  a 
frontage  of  16  feet  ? They  would  be  charged  about  6/.  or  8/. 

Then  there  is  the  communication  fixrni  the  house  to  the  sewer 

besides  Aat? Yes;  but  diat  is  not  charged  when  we  build  the 

sefver. 

Is  the  charge  the  same  taking  one  house  with  another?— —-In 
some  houses  they  have  a  larger  drain  than  in  others. 

The  diarge  on  a  house  of  500/.  a-year,  and  the  charge  on  a 
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T. L. dm«I4imi. bouse  of  5/.  «-year  is  Ifee  same? Of  course  ;  beeauBe  it  ift  for 

*^*         the  work  done  for  which  we  charge. 

.  The  charge  for  the  opening  to  cleanse  away  the  foul  water  is  the 
same  for  a  house  of  the  smallest,  as  for  one  of  the  lai^gest  class? 

It  is  for  the  work  done.     The  question  is  not  the  ^ue  of  the 

house  at  all ;  we  merely  charge  them  for  the  work  done,  and  we 
should  not  be  justified  in  doing  otherwise. 

And  the  work  done  must  always  be  done  in  the  same  way? 

Yes,  it  is  done  in  the  cheapest  way  for  all. 

No  less  expensive  mode  for  the  poor  man*s  house  has  been  sug> 

gested  than  that  practised  for  the  rich  man's  house? No;  no 

other  mode  has  baen  suggested. 

Have  you  tried  any  smaller  drain  ? — ^We  have  tried  all  si«es ; 
they  cannot  be  less  than  nine  inches  in  brick  to  make  sound 
work. 

Have  you  seen  any  burnt  earthenware-pipe,  glazed  indde,  of  a 

less  size  than  nine  inches  ? Yes,  but  then  the  saving  would  no* 

be  worthy  of  consideration ;  thei*e  must  be  a  risk  at  all  events  iu 
using  them. 

What  is  the  cost  per  running  foot  of  your  second-class  sewer  ? 

1  think  I9s. ;  we  have  taken  a  medium  charge  to  the  houses 

on  each  side  of  a  sewer  of  10^.  a  foot ;  but  the  second  size  is  rather 
the  exception  than  the  rule.  It  appears  to  me  extremely  dearable 
that,  where  there  are  no  sewers  existing,  the  Commissicmers  of 
Sewers  should  have  the  power  to  build  them,  and  to  compel  the 
parties  to  drain  into  them.  I  am  of  opinion  that  it  would  be  very 
just  if  one- fifth  of  the  cost  of  building  the  sewers  were  to  be  borne 
by  the  district,  on  account  of  the  dead  lengths,  and  various  other 
circumstances,  and  the  advantage  of  a  complete  system  of  sewers 
to  the  public  generally,  and  that  four-fifths  of  the  expense  of  build- 
ing the  sewer  shculd  be  borne  eq\ially  by  the  parties  on  each  side 
of  the  sewer.  I'he  outlay  might  be  realized  in  five  years;  I  think 
five  years  is  quite  sufficient,  for  if  you  take  a  house  which  costs 
500/.,  that  would  he  only  ten  guineas,  and  two  guineas  a-year 
m'ght  then  be  paid  for  the  construction  of  the  sewlsr,  so  as  to 
liquidate  it  in  five  yeors.  Lord  Normanby,  in  his  Bill,  had  pro- 
vided that  tho  parties  should  pay  according  to  thmr  respective 
interests — it  was  adjusted  according  to  their  interests,  tliat  a  teuant 
having  an  unexpired  term  of  seven  years  should  recover  the  whoh* 
from  his  landlord;  a  tenant  of  14  years  should  pay  four-fifths; 
one  of  21  years  three* fifths  ;  of  20  years  two-fiilhs,  and  so  on ;  the 
landlords  to  pay  the  remainder.  By  that  means  the  whole  could 
be  repaid — the  tenant  paying  it  in  the  first  instance,  in  five  equal 
proportions,  and  deducting  it  from  his  rent  as  so  much  paid 
for  die  landlords.  That  appears  a  very  simple  system,  and  it 
would  not  be  at  all  burdensome  to  the  parties. 

Will  not  it  be  very  hard  upon  the  tenant  to  make  Urn  advance 
that  money  in  the  first  instance? He  would  pay  only  the  two 
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guineas  per  annum,  if  it  Ls  a  house  of  lar^e  construction,  and  he  t.L.DjtMMii 
would  tender  the  receipt  for  that  as  part  of  nis  rent. 
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APPLICATIONS  to  PARLIAMENT,  &c.,  for  increased  Powen. 

In  1 770,  Application  appeam  to  have  been  made  for  inoreaaed  powers  and 
jurisdiction)  and  to  have  failed  in  consequence  of  the  serious 
opposition  raised. 
The  Minutes  of  the  Conrt,  and  also  of  the  Special  Committee 
appointed,  the  Bills,  Petitions,  Opinions  of  the  Crown-law- 
yers, &c.,  are  very  long. 

In  I8#^,    The  aubject  was  acain  taken  up,  and  a  Special  Committee  ap- 
pointed, the  Minutes  of  which  are  also  long:. 
Ultimately  a  Bill  whs  introduced  into  Parliament,  and  the  Act 
47th  George  III.,  cap.  vii.,  was  obtained. 

In  1819,    A  Special  Committee  was  again  appointed,  and  an  application 

made  to  Parliament  for  the  purchase  of  a  Court  House,  and 
for  enlarging  the  powers  of  tne  ComAnissioners,  and  the  Act 
52nd  Gk'oree  III.,  cap.  xlviii.,  was  procured. 

In  1 832,    A  draft  of  a  Bill  appears  to  have  been  drawn,  but  no  steps  taken 

thereon. 

In  1 834,    The  attention  of  the  Parliamentary  Committee  was  called  to  the 

want  of  powers.    (See  p.  251.) 

In  1837,    A  Special  Court  was  called  to  consider  a  Resolution  that  a 

13  March,  Special  Committee  should  be  appointed  to  draw  up  a  Memo- 
rial to  the  Secretary  of  State  requesting  further  powers,  which 
was  withdrawn  in  consequence  of  the  introduction  of  Mr. 
Ward's  Bill. 

In  1839,  The  Suveyors  in  reporting  upon  Dr.  South  wood  Smith's  Fever 
Report  observea,  "that  white  the  powers  of  the  Commis- 
sioners continue  to  be  limited  as  at  i»resent,  the  evils  whidi 
are  obvious  must  remain  without  a  remedy."  A  copy  of  the 
Report  was  forwarded  to  the  Secretary  of  State. 

In  1840,  A  series  of  Resolutions,  showing  the  pollers  required,  was  drawn 
up  by  the  Chairmen  of  the  several  Comroissions,  and  was 
forwarded  to  the  Secretary  of  Slate  by  order  of  the  respective 
Courts. 

In  1841,  It  was  resolved  that  this  Court  fully  acquiesces  in  the  neces^dty 
of  legislation  to  carry  i»ut  the  objects  contemplated  by  Lord 
^ormanby*s  Bill,  intituled  "  An  Act  for  the  better  Drainsge 
and  Improvement  of  Buildings  in  large  Towns  and  Villages;'* 
bur  it  is  of  opinion  that  the  subject  should  be  divided  into 
two  or  more  Acts,  confining  the  sewerage  to  the  Commis- 
sioners of  Sewera 
That  it  is  the  opinion  of  this  Court  that  additional  power  should 
be  given  to  Commissions  of  Sewers,  whereby  authority  may 
be  given  to  compel  all  owners  or  occupiers  of  lands,  tene* 
ments,  and  hereditaments,  to  drain  their  property  into  the 
sewers,  by  and  under  the  order  of  the  Commissioners  of 
Sewers,  and  under  the  superintendence  of  the  sunreyors  and 
offiaers  of  the  Commissioners. 
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T  U^vaiatoa  That  it  is  essential  to  the  canying:  out  of  the  objeeU  of  Lord 

^**'  Normanby's  Bill  before  us,  that  the  Gommissioiiers  of  Severs 

shoald  have  power  to  make  new  sewers,  where  no  eowen 
exist  (and  where  a  jury  shal)  find  them  to  be  neoessaiy),  mt 
the  cost  of  the  owners  of  the  adjoining  property^  in  caoosioeh 
owners  should  fail  to  do  so  themselves ;  such  new  aewets  to 
be  afterwards  maintained  at  the  cost  of  the  district. 

These  resolutions  were  forwarded  to  Lord  Normanby,  and  a  de- 
putation waited  upon  his  Lordship  on  the  subject. 
In  184*2,  It  was  resolved  that  the  Chairman  do  confer  with  the  Chaimien 
of  the  other  Metropolitan  Commissions  of  Sewers,  with  ih^ 
view  of  their  forroini;  a  deputation  from  the  several  Courts 
to  wait  upon  Her  Majesty's  Principal  Secretary  of  State  for 
the  Home  Department,  in  order  to  urge  upon  the  attention 
of  Her  Majesty's  Government  the  importance  of  some  early 
legislative  enactment,  calculated  to  effect  the  more  efieient 
seweraji^e  of  the  Metropolis,  as  contemplated  in  the  Bill  ia- 
troduced  by  Lord  Normanby. 

Sir  James  Graham  stated,  that  he  had  a  Bill  in  preprntioa 
upon  the  subject,  and  declined  to  reoeive  the  deputation  for 
the  present. 

The  Court  have  frequently  had  occasion  to  address  Fkrlianient 
or  the  Secretary  of  State  upon  the  subject  of  the  inTosion  of 
their  powers  by  the  promoters  of  private  and  other  Bills, 
and  each  Session  much  time  ia  consumed  in  walchiog  the 
proceedings  upon  Bills  before  the  House.  In  1837  a  depute* 
tion  waitdl  ujion  the  Home  Secretary,  praying  the  aasiatanee 
of  the  Government  upon  this  subject. 
My^  1848.  Thos.  L.  DoNALDiOir,  Chairmtm, 
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;  Sawsas*  Office  for  Wbstminstbr,  && — Extract  from  the  Orders  of 

Court,  3rd  March,  1843. 

Teu  surveyors  reported,  from  the  Book  of  Informations,  that  on  the  25th 
February  five  feet  of  the  north  wall  of  sewer,  beings  built  by  Jaoob  Gon- 
nop,  on  the  south  side  of  Ladbroke -square,  Not  ting-hill,  bad  bulged  in  aa 
inch  and  a  quarter,  in  consequence  of  the  water  percolating  throogh  the 
bank  after  the  rain  and  thaw  on  Sunday  and  Monday  previous,  the  gmmd 
not  being  sufficiently  strutted.  That  on  the  23rd  FebruMry  the  said  wall 
was  found  to  have  been  gradually  forced  over,  until  the  width  of  tbo  aever 
was  reduced  from  2  feet  6  inches  to  2  feet  3  inches ;  and  that  on  the  3rd 
March  instant,  the  last  12  feet  of  sewer  built  opposite  Ladbroke-terrace  did 
not  keep  its  shape,  in  consequence  of  the  improper  mode  of  atruttiog  the 
ground. 

And  Mr.  Connop,  and  his  surveyor^  Mr.  John  Stevens*  having  beeo 
called  into  Court,  the  following  letter  was  read  :— 

**  To  the  Honourable  the  Commissioners  of  Severs  for  the  Westminster 

Division,  &c. 

**  Gbntlembn, 

**  I  recently  petitwned  and  obtained  the  permission  of  your  Honour- 
a|)le  Court  to  construct  a  sewer  at  Notting-hiU.  in  a  new  square  now 
building  l^  me,  and  intended  to  be  called  Ladbroke-souare.  Doting  the 
progress  of  its  coostruction  it  failed,  aa  you  are  already  informed;  since 
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thea  it  Jiat  been  leconsfnicted.  and  has  again,  as  I  understand,  failed.  T.b.jPtoMkUoD. 
Being  nnacqtiasnted  practically  with  these  matters,  I  have  obtained  the  ^' 
best  iaforination  in  my  power  a«  to  the  cause  of  failure,  but  find  such 
authorities  as  I  have  been  able  to  consult  at  variance.  I  am,  therefore, 
desiroas  of  trying  whether  an  alteoed  form  of  sewer  may  not  succeed 
belter ;  the  more  especially  that  I  am  sufferinj?  the  greatest  possible  in- 
convenience, as  well  as  loss,  bv  the  delay.  I  therefore  request  the  permis« 
ma  of  your  Honourable  Board  to  allow  my  surveyor  to  make  such  trial. 

'*  I  have  the  honour,  &c 
«'  Mareh  8rd.  1843."  "  J.  Connop.*' 

The  sonreyors  then  presented  a  Report,  as  follows : — 

*' 3rd  March,  1843. 

"  In  obedience  to  the  order  of  Court,  on  the  17th  of  the  last  month,  to 
report  on  the  sewer  buildin;;^  in  Ladbroke-sguare,  Nutting-hill,  by  Mr. 
Connoii,  of  No.  28,  Dorset-place,  Marylebone,  we  have  to  observe,  that 
»ioce  the  meeting  of  the  Court  on  the  17th  of  the  last  month  vei7  httle 
progrets  has  been  made  either  in  continuing  the  sewer  in  question  or  in 
tiiiuig  up  and  rebuilding  the  defective  portions  thereof;  and  we  are  appre- 
hensive whether  the  parts  which  have  lately  been  built  will  be  found  to 
withstand  the  lateral  pressure  of  the  banks  any  better  than  the  portion 
which  vias  first  built,  owing  to  the  insufficient,  unworkmanlike,  and  inju- 
dicious manner  in  which  the  work  is  proceeded  with,  more  especially  the 
ground-work. 

*'  The  persona  who  have  contracted  with  Mr.  Connop  for  building  the 
wwer  in  question  are  by  trade  bricklayers,  and,  as  we  are  informed,  have 
andcrlaken  to  execute  the  same  for  lis,  per  foot  lineal,  including  digging 
and  filiing*in,  brickwork,  and  every  incidental  expense — a  sum  so  little 
above  the  actual  cost  of  the  brickwork  alone,  that  scarcely  any  price  is 
allowed  for  the  digging,  strutting,  and  filling-in  the  ground.  Hence  it 
arises  that  there  is  neither  the  necessary  quantity  or  description  of  mate- 
rials on  the  works  for  properly  strutting  and  securing  the  banks. 

"  In  the  next  place,  the  ground-men  do  not  appear  to  understand  the 
nature  of  the  work,  or  to  use  effectual  means  (with  what  timber  they  have) 
to  secure  the  earth,  either  in  proper  time  or  the  proper  place,  to  prevent 
the  banks  giving;  way,  whereby  great  masses  Income  detached,  and  act  like 
wedges  against  the  sides  of  the  sewer  before  the  ground  is  sufiiciently  filled 
in  over  the  crown  of  the  arch. 

"  The  clRyey  ground  through  which  the  sewer  in  question  is  being 
carried  is  of  such  a  treacherous  nature,  that  more  than  onlinary  precaution 
is  required  by  strutting  for  its  security,  and  which  work,  if  neglected  or 
omitted  to  be  done  well  and  expeditiously,  so  as  to  allow  the  banks  to  slip 
before  the  trench  is  sufficiently  filled  in,  it  is  difficult  to  say  how  far  the 
mischief  to  the  brickwork  may  afterwards  extend,  more  especially  at  this 
season  of  the  year,  when  the  land  is  full  of  water. 

**  Having  requested  Mr.  Bennett  and  Mr.  George  Bird,  the  contractors 
with  the  Commissioners,  to  view  the  place  in  question,  in  order  to  have  the 
advantage  of  their  opinions  as  to  whettier  there  are  any  greater  difficulties , 
in  the  way  of  the  sewer  being  properly  built  in  that  situation  than  what  are 
oceasiosally  met  with  in  the  ordinary  business ;  their  reply  was,  that  they 
considered  it  only  required  proper  care  and  precaution  to  be  observed  in 
di{^gin|r  out  and  refillm^  the  ground  over  the  sewer ;  and  that  they  should 
not  tiesitate  to  execute  m  a  sound  and  substantial  manner  a  given  length 
of  the  same  sewer,  in  any  spot  where  the  earth  bad  not  been  previously 
disturl>ed,  after  the  rate  of  17 s,  per  foot  lineal. 

*'  With  respect  to  those  portions  of  the  sewer  which  are  ordered  to  be ' 
taken  down  and  rebuilt,  we  would  suggest,  in  consequence  of  the  wet  and 
rotten  eoodition  of  the  ground  along  the  sides  thereof,  the  expediency  of 
slknring  them  to  cemun  until,  by  the  advance  of  the  season,  dner  weather 
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T.  L.  DomUbob,  may  be  expeeted,  when  the  work  may  be  proceeded  with  with  much  lesi 
*"*•  difficulty  and  expense.  But  at  the  same  time,  if  the  rebuilding  the  (de- 
fective parts  should  be  postponed  as  suggested,  we  would  submit  for  the 
consideration  of  the  Court  the  expediency  of  suspending  the  leave  granted 
to  Mr.  Connop  for  building  the  sewer  in  Ladbroke-square  until  the  whole 
of  the  defective  lengths  are  rebuilt  in  a  satisfactory  manner. 

**  JoBir  DowLBY,  Surveyor. 

•*  William  Doull,  AssiHant  do.** 

And  Mr.  Joseph  Bennett  and  Mr.  George  Bird,  the  contrtoton  of  the 
Commissioners,  having  been  called  into  Court — 

Mr.  Bennett  stated  that  he  had  seen  the  spot ;  that  he  had  exeoited 
similar  works ;  that  the  whole  cause  of  failure  was  want  ot  judgment  in 
the  builders  of  the  sewer;  that  if  the  ground  had  been  properly  strutted, 
the  accident  wouki  not  have  occurred;  that  the  soil  is  peculiar;  it 
crumbles  when  the  air  meets  it,  and  is  as  bad  as  a  ranning  sand  when  dis- 
turbed. Considers  that  in  this  case  it  was  not  the  form  of  the  sewer  at  all 
that  was  in  fkult ;  whatever  form  had  been  used,  it  should  have  been  pn>- 
perly  strutted,  or  would  have  failed ;  any  form  would  have  yielded.  Wouki 
take  any  contract  (with  the  Court),  and  guarantee  the  sewer  for  twelve 
months,  in  a  similar  situation,  where  the  ground  had  not  been  moved. 
'  Mr.  Bird  confirmed  the  above ;  and  said  that,  50  feet  off  the  place  where 
the  sewer  had  already  failed,  he  would  build  a  sewer  at  the  same  depth, 
and  guarantee  it  for  one  or  fiftj^  years,  at  1 7«.  per  foot  run.  Where  the 
sewer  had  failed,  the  parties  building  it  had  so  strutted  the  ground  as  to 
have  a  tendency  to  act  as  a  wedge  at  the  foot  of  the  sewer. 

Mr.  Bennett. said  that  if  the  parties  went  on  as  at  present,  they  woidd 
endanger  the  houses  already  built;  they  had  excavated  for  the  private 
drains  from  the  houses  (second-rate  houses)  through  the  treacherous  soil  of 
the  banks  before  they  had  completed  the  trench  for  the  sewer,  and  so  taken 
away  the  power  to  strut  the  sides  of  the  trench  They  have  now  nothing 
secure  to  strut  against. 

Mr.  Bird  confirmed  the  same. 

Mr.  Connop  observed  that  his  surveyor  (Mr.  Stevens)  would  put  down  a 
sewer  in  the  part  that  had  failed,  and  without  struts  in  the  sewer,  wl>ere 
the  contractors  declined  to  do  it. 

Mr*  Bird  said  he  would  willingly  do  it  in  the  way  he  supposed  Mr. 
Stevens  would  do  it,  namely,  by  removing  the  weight  off  the  banks. 

Mr.  Stevens  stated  that,  in  his  opinion,  the  soil  was  not  disadvantageous 
when  the  sewer  was  once  property  built.  He  described  his  ideas  of  the 
pre&sure  of  the  ground  when  semi-fluid,  as  in  this  case.  He  then  presented 
the  form  he  proposed  to  adopt ;  and  stated  that  he  desired  to  tniild,  as  an 
experiment,  about  30  feet  of  sewer  in  the  worst  part  of  the  ground  where 
the  sewer  had  failed. 

The  question  was  then  put  from  the  Chair,  whether  Mr.  Connop*8  re- 
quest should  be  granted  ;  and,  afler  a  long  discussion,  it  was 

Resolved,  nemine  contradicentet  That  the  request  of  Mr.  Connop  be  not 
granted. 

Resolved,  That  the  part  of  the  sewer  which  has  failed  must  be  taken  np 
and  rebuilt,  but  that  Mr.  Connop  have  permission  to  continue  the  sewer 
now  building  on  the  south  side  of  Ladbroke-square,  east  of  Ladbrok^ 
terrace. 

Mr.  Connop  was  then  called  into  Court,  and  informed  of  the  decision  of 
thcGouit* 
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Mk.  RICHARD  KELSEY,  examined. 

Arb  joa  surveyor  to  the  Commis^on  of  Sewers  for  the  City  of  Mr.B.K«iwy. 
Lon(k>ti  f    ■     1  am. 

You  have  been  9o  for  some  time,  have  you  not  ? Since  No- 
vember, 1832. 

Are  the  sewers  g^erally  in  yotir  Commission  in  a  good  state  ? 
Yes. 

Has  there  been  much  improvement  made  lately  ? Since  I 

liave  been  surveyor  I  have  had  the  construction  of  23,483  yards,  iii 
185  difierent  places,  amounting  to  13  miles  and  603  yards.  In 
the  kust  10  years  above  121,000/.  have  been  expended  in  new 
sewers  (App.  No.  1). 

Are  those  new  sewers,  or  substitutioos  for  old  ones? Almost 

all  new,  but  some  of  them  substitutions  for  old  ones. 

Call  you  distinguish  the  new  ones,  and  those  which  were  substi- 
tutions ? — I  have  not  distinguished  those,  but  I  can  do  so  if  it  is 
desired.  It  may  possibly  be  a  matter  of  curiosity  that  between 
1756  and  Christmas  1832,  which  is  76  years  from  the  time  the 
Commission  comttienced  building  sewers  (before  that  time  they  were 
Buik  by  individuals),  there  were  only  9  miles  ami  1038  yards 
built. 

Up  to  1832  there  was  a  great  deficiency  of  sewerage? There 

was  a  deficiency. 

In  1834  a  Committee  of  the  House  of  Commons  sat  on  the 
sewers  of  the  metropolis,  before  which  you  were  examined  ?■ 

Yes. 

Since  whidi  there  has  been  a  great  improvement  ? Yes. 

Have  not  the  Commissioners  altered  their  rules  which  required 
persons  asking  for  sewers  to  contribute  a  portion  of  the  expense  ? 

1  do  not  know  that  I  can  refer  to  the  exact  time,  for  it  arose 

gradtially.  There  was  not  a  distinct  alteration  until  the  present 
year,  when  it  was  determined  that  in  all  cases  the  Commissionei-s- 
would  build  sewers  without  contribution,  but  there  are  several  in* 
stances  of  the  Commissioners  having  built  sewers  without  contribu* 
tion  before — for  instance,  the  whole  line  from  Lawrence  Pountney- 
lane  to  Earl-street,  along  the  whole  front  of  the  Thames,  was  built 
without  contribution.  The  Commissioners  consider  it  as  a  base 
line. 

What  was  the  general  rule  previously  ? To  require  that  the 

parties  should  pay  one-third.  This  alteration  took  place  gradually. 
Very  many  years  back  the  Commissioners  required  two-thirds  to 
be  paid — 1  speak  of  50  or  60  years  back — it  was  subsequently 
lowered  to  a  half,  and  then  to  one-third. 

That  has  been  determbed  within  the  last  12  months  ? Yes, 

only  that  for  the  last  three  or  four  years,  in  what  were  considered 
matters  of  moment,  or  whefp  the  neighbourhood  was  very  poor,  or 
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Mr.^K.KeUey.  where  it  was  more  matter  of  public  benefit  than  to  individual^  tliq^ 
took  upon  themselves  the  whole  charge. 

Did  they  take  into  consideration  the  health  of  the  populaticm? 

Yes;  in  Bear-alley,  Farringdon-street,  there  bad  beea  a  drain 

in  an  alley  which  had  formerly  communicated  with  Fleet-market* 
but  which  had  been  stopped  up,  and  which  was  consideraUy  below 
the  level  of  the  public  alley  to  which  it  communicated^  This  was 
a  private  place,  but  tenanted  by  very  poor  people ;  the  laadloid 
appeared  to  have  been  exceedingly  inattentive ;  the  medical  pffioor 
of  the  district  called  upon  me  on  the  subject ;  I  took  the  lib^iy  of 
mentioning  this  to  the  Commissioners^  and  they  ordered  me  to 
make  a  survey  for  a  sewer. 

You  considered  it  a  matter  within  your  duty  to  build  sewerawitk 
reference  to  the  health  of  the  people? Unquestionably. 

You  pay  for  the  sewers  by  a  rate  on  the  whole  of  the  City  of 
London  ? Yes. 

What  rule  do  you  make  with  reference  to  carrying  outneceBsary 
improvements,  the  sewer  being  made  at  the  general  expense  of  the 
rate-payers  ?  Suppose  there  are  two  or  three  different  places^  all 
standing  in  need,  do  you  carry  them  on  simultaneously,  ot  ia  wbai 

way  do  you  determine  which  to  take  first? ^They  are  carried  on 

as  mucn  simultaneously  as  possible,  according  to  the  maana  of 
attending  to  them  on  the  part  of  the  clerks  of  the  works*  A  man 
cannot  attend  to  more  than  two  sewers  at  the  same  time — he  csan 
attend  to  two  if  within  a  moderate  distance.  And  also  with  Defer* 
ence  to  the  interference  with  trade— for  instance,  I  have  to  build  a 
sewer  at  the  lower  end  of  Shoe-lane,  but  I  am  obliged  to  defer  com* 
mencing  it  on  account  of  the  trade  of  Fleet-street,  which  would  be 
interfered  with  by  stopping  the  carriage-^  ay. 

Have  you  a  general  plan  of  the  whole  of  the  sewage ?  ■■That 
before  the  Commissioners  is  a  general  plan. 

Upon  this  plan,  or  any  other^  is  there  a  mode  by  wliicfa  you  can 
Slate  the  comparative  levels  of  the  district? Not  upon  tae  jdan. 

Have  you  any  mode  in  which  persons  can  ascertain  that  ?>  ■  ■ 
No ;  but  if  they  come  to  me  I  have  a  memorandum  by  wbtch  I 
find  the  general  levels. 

In  making  this  system  of  sewers,  is  there  any  reference  had  to 
the  general  level  of  the  district,  so  that  main  lines  shall  ba  taken 
up  ? — No ;  that  has  been  the  object  of  the  Commtssioner»-^for 
instance,  in  deepening  the  sewer  from  London-bridge  lo  the 
northern  boundary  of  the  City,  that  has  been  done  with  ram^eoce  to 
the  general  advantage  of  the  city,  combining  with  that  the  object 
of  improving  the  county  drainage. 

In  some  of  those  districts  has  there  not  been  great  improvement 
made  lately.  In  the  vicinity  of  Bishopsgate-street,  which  is  a  very 
poor  district^  for  instance? Yes. 

Till  very  recently  that  populous  district  must  have  been  in  a  very 
neglected  state  ? Yes ;  it  had  only  aurfaoe-draiiiage. 


Seaki  of  Maps  of  Sewen—No  Datum  MarL  205 

What  was  the  reastm  that  populous  district  was  not  attended  to  Mr.K.  KvImt. 

till  veiy  Teeeittly  ? ^Thc  Commissioiiers^had  to  work  their  way 

up  from  London-bridge,  so  as  to  ba  enabled  to  do  away  with  the 
sewers  <^f  Moorfields,  which  were  but  just  below  the  former  surface. 
They  could  not  carry  it  forward  in  those  streets  till  they  had  been 
oiabled  to  make  a  new  sewer,  for  the  express  purpose  of  lowering 
the  drainage. 

In  what  way  can  any  person  ascertain  the  fall  from  a  particular 
diatnct?— «-^I  have  my  book  containing  memoranda  of  the  dif- 
feient  levels  which  have  been  made  throughout ;  it  has  never  been 
marked  upon  the  plan,  with  reference  to  any  definite  point. 

There  being  an  old  sewer  along  Houndsditch,  and  another 
ancient  sewer  along  Bishops^ate-street,  what  is  the  reason  the 
crowded  localities  in  that  neiohbourhood  have  not  been  begun  to  be 
drained  until  recently? One  reason  may  be  that  the  Commis- 
sioners were  desirous  of  not  burdening  the  rates  too  heavily,  having 
to  expend  their  money  over  the  whole  district.  The  next  and 
most  material  was  that  the  body  of  the  land  falls  westward  from 
the  sewer  in  Bishopsgate-street ;  that  being  only  12  feet  deep  al  Sun- 
street,  diey  could  not  drain  any  distance  westward  info  Bishops- 
gate'^treet  llie  first  object  was  to  drain  Moorfields,  and  then  to 
improife  Bisfaopsgate  Ward.  The  sewer  in  Sun-street  is  about 
eight  feet  deep  ;  tile  sewer  I  am  now  making,  crossing  Sun-street, 
is  maoh  lower  (six  feet  nine  inches).  The  Commissioners  were 
willing  some  years  ago  to  build  a  sewer  in  Half  Moon-street, 
isteodniff  to  drain  that  into  Bishopsgate-street,  in  the  best  way  they 
couldi  u  the  inhabitants  would  contribute  50/.,  but  they  would 
not. 

Do  yott  think  it  necessary  that  the  Commissioners  should  have 
some  power  to  compel  the  inhabitants  to  contribute  in  such  a  case  as 
that?*— < — I  have  suways  felt  that  would  be  a  very  desirable  thing; 
but  now  the  Commissioners  do  it  without  requiring  any  coutribu- 
tioa. 

You  said  you  had  maps  of  your  district,  on  what  scale  are  they  ? 

■  The  large  ones  are  30  feet  to  seven-eighths  of  an  inch. 

Is  tlm  the  largest  general  map  you  have? No;   I   have 

another  which  covers  something  like  12  sheets ;  I  cannot  recol- 
lect Uie  scale. 

On  what  scale  are  the  partial  maps?— —30  feet  to  seven- 
eighths  of  an  inch. 

Have  you  any  marked  levels  for  those  drains  ? No. 

'  Have  you  any  datum  linj  from  which  that  is  usually  calculated? 

■  ■  No,  they  have  been  generally  taken  from  the  line  of  Lower 
Thames-street  and  Upper  Thames-street,  being  the  lowest 
groond. 

You  have   no  absolute  datum  by  which   you   are   regulated 

throughout  that   district? No;    the  new  sewers  have  been 

warked  up  generally  from  the  shore  of  the  river.  The  water-bed 
of  the  mouth  of  the  London  Bridge  sewer  is  coincident  with  Trinity 
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Mr.ir*KiAwy.  low- water  mark.  They  have  been  worked  from  the  meuth  of  Ae 
ancient  sewers  aixl  dodLs>  which  were  often  down  to  the  bed  of  the 
river. 

You  have  no  bolt  or  bench  mark  in  any  part  of  yoar  district, 

by  which  to  compare  your  levels  at  any  given  time? Only  the 

mouths  of  the  sewers. 

Have  you  a  bench  marked  in  the  area  of  your  district  to  which 
you  can  refer  the  levels  of  the  sewage  ? No,  we  have  not. 

Do  you  think  that  contour  lines  would  be  useful  on  maps  vepre^ 
senting  the  sewage  of  the  district? ^Yes,  they  might. 

Have  you  ever  seen  those  laid  down  on  the  Ordnance  maps  I 
No. 

Do  you  not  think  sueh  contour  lines  as  have  been  adverted  lo 

would  enable  you  to  regulate  your  sew^^  better? If  the  place 

was  about  to  be  drained  they  would,  but  the  sewers  are  in  existenoe 
from  which  we  work. 

Do  you  not  alter  the  lines  of  your  sewers  ? ^They  have  been 

altered. 

Can  you  at  any  given  time  tell  what  exact  h^ght  you  are  above 

the  mouth  of  any  one  of  your  drains  ? Only  by  reference  to  the 

rise  of  the  surface. 

Are  you  not  doing  fresh  work?— —But  our  depths  ctf«  such 
that  there  is  perfect  power  to  drain  the  whole  district.  There  i^ 
no  part  but  what  is  capable  of  being  drained^  and  which  will  be 
drained  in  a  very  short  time. 

You  have  no  means  by  maps  or  section  by  which  it  eoakl  be 
known  what  is  the  depth  of  your  draki  at  any  particular  point? 
No ;  I  have  not  that,  as  below  or  above  any  given  line,  be- 
cause it  has  never  been  necessary. 

You  keep  no  account  of  that? No  ;  it  has  never  been  neces- 
sary, and  therefore  it  has  never  been  done ;  but  all  deptha  below 
tlie  surface  are  marked  upon  the  large  maps  in  the  oflSee>  and 
recorded  in  the  book. 

Do  your  books  give  you  the  lines  of  levels  of  diflbrent  sewers: 
and  can  you  tell  by  reference  to  any  book  the  level  of  any  particu- 
lar sewer? No ;  I  can  only  give  the  depth  under  the  surface, 

and  by  referring  to  the  falling  line,  of  which  I  have  a  menaorau- 
duni.     I  could  do  it  by  calculation ;  I  could  not  do  it  off*haad. 

Suppose  you  wished  to  ascertain  the  fall  there  is  between  a  par- 
ticular point  and  the  outlet,  could  you  find  it  by  calculation? 
Yes. 

Do  any  other  districts  drain  into  yours  ? ^The  Holbortt  and 

Fiasbury,  and  the  Tower  Hamlets,  to  a  very  small  extent 

What  means  would  yon  have,  supposing  they  were  desiroits  to 
construct  a  new  set  of  sewers  to  deliver  into  yours,  to  afford  dmn 

the  necessary  information? If  the  surveyws  apjdaed  to  me,  I 

would  give  them  the  depth  of  the  outlet  immediatefy. 

Woi^d  that  be  from  doeoments  existing  at  the  office,  or  from 
your  own  personal  iiiiQrBMiM(0n?^---Frooft  my  own  igmtvati  in* 
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foimatiqn*  and  the  docmaeDU  existing  at  the  office.    The  dqpths  of  iCi.luiLiitty. 
all  those  sewexs  from  the  outlets  are  i^cordqfi  in  the  office. 

But  not  from  any  datum  line? No;  that  has  never  been 

fdt  to  be  necessary.     It  could  be  done. 

The  surface  varies  from  time  to  time? Yes.     I  think  the 

ri)lIowing  paper  will  fully  prove  that. 

Statxxuit  of  the  aHerations  of  the  surface  of  the  City  of  London. 

Thiekness  of  made  ground : — 

ru  Is.         Ft.  u. 

Paul's  Wharf  up  to  St.  Paul's  Chnrcbyaid    •  9    0     to    12    0 

Walling-strset   ••• 110,ylS6 

Bread-ttreet  ••••••.     ••«176 

Cheapside ;  the  natural  earth  was  not  reached.  The  cutting 

varied  from •  14    0     »»     23    0 

Graoechureh-Btreet  •     •••••.•  14    0,»     18    0 

King  William-street     •••••••  12    0, »     17    S 

Princes-street 10    0     »,     33    6 

Moorgale-street 16    6     »,     21     6 

Fenchurch-«treet •15     6,»17  10 

Bishopegate-within  •• 96,^16    0 

Fish-«treet  Hill 5    6     ,,     18  10 

Sasteheap •  12    0     ,,     15    0 

Redcross-stieet ••  70|,      90 

Barbican 10    0    ,»     13    0 

Cannon -street    •     •     i     •     ,     •     •     .     •  9    o  throughout. 

Rosemary-lane 8    0     ,,     12    0 

Water-lane, Fleet-street      •••.••  5    0     ,»       90 

Cateaton-street  and  Lad-lane 12    0     ,,     14    2 

Streets  in  Cloth-Fiiir     .......  46,,126 

Stieeta  in  St.  Ann's,  Blackfriars   ....  4    0    ,«     13    3 

The  plinth  of  Temple  Bar  ii  buried  in  accumulation. 

The  east  end  of  Newgate-street  was  lowered  about  12  inches  when  the 
Post-Office  was  built. 

London  Wall  has  in  part  been  raised  above  two  feet  within  the  last  25  years. 

The  Pavement  and  Little  Moorfields  have  been  wholly  re-arranged  within 
the  last  1 0  years. 

All  the  ipiprovements  f\rom  London  Bridge  to  London  Wall  have  largely 
altered  the  surface  of  the  main  line,  and  of  the  adjacent  street 

The  north  side  of  Holborn-bridge  has  been  raised  about  two  feet. 

Such  occurrences  as  these  might  be  noted  in  sotne  way,  but  the  insensible 
alterations  are  equally  great,  as.  fbr  instance, — From  levels  taken  in  177^ 
and  1842»  it  appears  that  in  Bishopagate^street  Without,  at  Bishopsgate 
Churchyard,  the  surface  has  risen  two  feet  two  inches  in  72  years,  but  at 
Spital-square  only  12  inches  in  the  same  time. 

The  result  of  this  examination  of  the  surface  is  confirmed  by  the  depths 
of  the  sewer,  as  originally  built,  and  as  they  now  measure. 

Therefore  it  would  require  to  be  verified  from  time  to  time? 
Yes;  it  is  constantly  changing. 

The  relation  between  the  surface  and  the  sewer  is  constantly 

changing? Yes;  that  would  create  difficulty  as  lo  regulating 

hy  Trinity  higb-water  mark ;  its  surface  is  always  changing. 

A  bench  mark  would  remain? Yes ;  that  could  be  provided 

ibr  if  it  was  desirable. 

C^  you  tellj  w  inspecting  the  map»  which  way  the  water  falls 
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Mr.E,Kcit0y.  in  all  the  drains  represented  ?  I  could  tell,  because  I  kncyw  it; 
but  no  stranger  could  tell.  On  the  large  maps  it  is  marked.  It 
is  not  noticed  here,  because  it  was  felt  it  would  lead  to  conrusion« 

Why  would  it   lead  to    confusion? Because  it  would  bo 

making  the  map  more  complex ;  that  is  the  only  reason  it  is  not 
done. 

Would  it  not  give  greater  facility  in  examining  these  maps  to  have 

the  currents  indicated  by  arrows  ? It  might  be  done.     It  did 

not  occur  to  me  when  1  made  this,  it  being  for  the  general  use  of 
the  Commissioners. 

What  is  the  rate  of  fall  upon  that  new  sewer  of  which  you  hare 

spoken? It   varies:    some  parts  are  about  half  an   inch    to 

ten  feet. 

Is  there  any  physical  reason  why  that  should  not  be  the  ca^ 

from  the  beginning  ? It  might  be  sg ;  ]but  it  was  not  considered 

necessary  to  get  a  greater  depth  than  would  suffice  for  the  drainage 
of  the  county.  At  the  north  end  of  the  Pavement,  Moorfiel<£s 
the  depth  of  the  main  trunk  is  27  feet. 

You  consider  that  rate  of  fall  a  good  fall? ^Yes;  the  water 

runs  from  Moorgate-slreet  at  such  a  rate  that  I  cannot  stand 
against  it.     It  all  depends  upon  the  quantity  of  water.     The  same 
fall  iffith  a  small  quantity  of  water  will  be  sluggish,  when  a  large 
quantity  of  water  makes  a  torrent  of  it. 
'  Do  you  pay  attention  to  the.  uniformity  of  fall  in  carrying  up 

your  sewers? No;  we  only  give  the  fall  which  is  requisite  to 

obtain  sufficient  depth  to  provide  Tor  the  lowest  basement.  I  never 
like  to  be  less  than  12  feet  from  the  surface  at  the  head  of  a  branch 
if  I  can  avoid  it. 

Do  you  find  any  accumulations  in  the  sewers? ^W^e  do  find 

accumulations,  but  veiy  little  indeed.  There  were  large  aocumu- 
lations  in  old  sewers ;  out  generally  speaking,  the  sewers  cleanse 
themselves. 

Do  any  of  your  sewers  meet  at  right  angles? Yes;    soroo  of 

the  old  ones. 

Do  you  endeavour  to  obviate  that  mode  of  meeting  as  much  as 

possible? ^Wherever  I  can.     Where  a  small  sewer  joins  with 

a  large  one,  and  it  happens  to  be  a  foot  or  two,  or  more,  above  the 
water-bed  of  the  sewer,  I  do  not  consider  that  it  is  then  a  matter 
of  any  moment  if  it  falls  perpendicularly. 

When  two  sewers  meet,  supposing  the  direction  of  the  main 
sewer  and  the  direction  of  the  tributary  to  be  at  right  angles  to 
one  another,  and  they  must  meet,  how  would  you  arrange  the 

actual   meeting  ? ^The  actual  meeting  may  be  eased  even  if 

they  meet  at  right  angles,  by  curving  the  bottom  of  the  sewer 
downwards,  which  turns  the  water  down  easily. 

Do  you  endeavour  to  obtain  a  current  of  drainage  from  the 

tributary  into  the  main  drain  in  the  line  of  the  main  drain  ? 

niie  witness  produced  a  plan  for  the  addition  to  the  City  of 
Edinburgh  from  the  Carlton*bill  to  the  links  of  Leith,  made  by 
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him,  in  competition,  thirty  years  since,  with  the  suggested  system  Hr.  r.  K•li•^ 
of  sewage;  and  also  apian,  made  early  in  I832»  of  the  pr^ected 
sewers  from  London  Bridge  upward  into  Bishopsgate  and  Bread- 
street  Wards,  and  pointed  out  diat  there  was  not  a  single  instance 
throughout  of  a  ri^t-angled  junction,  all  being  either  in  acute 
angles  or  in  curves  of  large  radius.] 

JDo  you^  in  practice,  in  the  City  of  London,  follow  that  system  ? 

1  do. 

Are  you  of  opinion  that  the  only  good  mode  of  connecting  one 
^ewer  with  another  is  by  bringing  tnem  in  curved  lines^  so  as  to 
make  the  line  of  the  current  of  the  collateral  sewer  coincide  as 

much  as  possible  with  that  of  the  main  sewer  ? It  is  such  a 

common-sense  principle  that  I  only  wonder  that  any  one  can  have 
departed  from  it. 

Do  you  show  upon  this  plan  the  connections  with  the  different 
houses  ? No. 

Would  it  not  be  advisable  to  do  that? — -^It  could  be  done  in 
the  course  of  time,  but  it  would  involve  great  labour.  My  in- 
spector has  a  memorandum  of  every  private  drain.  He  has  a 
memorandum  of  the  outlet  of  every  drain  in  the  City. 

But  inlets  to  these  are  made  under  the  direction  of  the  Com- 
missioners of  Sewers  ? In  the  new  sewers  they  are,  but  this  is  a 

very  old  line.  The  regulation  of  the  Commissioners  of  late  years 
has  been  this: — finding  that  there  was  a  great  deal  of  difficulty  in. 
getting  individuals  to  make  the  drains  substantially,  the  Com- 
mis^oners  have  required^  that  Ibeir  own  tradesmen  should  be  em- 
ployed to  do  the  whole  up  to  the  front  of  the  house.  Since  that- 
plan  was  adopted,  in  1832^  every  drain,  excepting  those  which 
have  been  made  surreptitiously,  has  been  constructed  by  their  own 
workmen. 

What  is  the  charge  ? 5^.  6rf.  a  foot. 

What  is  the  size  ? 1 5  inches. 

If  you  had  a  plan  of  this  kind  marked,  you  would  be  able  to 
state  that  such  and  such  a  drain  had  been  made  surreptitiously  ? 

My  inspector  can  do  that  from  his  book.     There  is  no  street- 

in  the  whole  City  with  respect  to  which  I  have  not  memoranda 
of  the  surface. 

You  state  that  you  do  not  make  any  drains  at  right  angles 
when  you  can  avoid  it? Not  generally. 

Would  yon   make  any  at  all? Not  willingly;  except,  for 

instance,  in  Moorgate-street,  where  the  fall  is  very  great. 

Do  not  you  consider  that  even  there  you  would  have  an  accu- 
mulation of  matter  ? No ;  by  curving  the  lip  of  it  downwards 

you  get  rid  of  that,  and  it  runs  down  the  side ;  indeed  the  current 
is  so  great  that  it  is  impossible  that  anything  can  lodge :  it  would 
be  swept  away  immediately. 

What  do  you  consider  a  good  sectional  form  of  sewer  for  a 
main  sewer? If  you  have  a  semicircular  top,  and  a  semicir- 
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Mr.R.KeiM7.  cular  botlom,  and  straight  sides,  I  think  that  all  the  conditions  of 
a  sewer  are  answered. 

What  are  the  sizes  of  your  main  sewer,  specifying  the  altitude 

and  the  diameter  of  your  semicircles  ? Our  mdn  sewers  are 

very  large.  The  London  Bridge  sewer  is  10  feet  by  8  feet,  and 
that  is  oval  at  its  commencement,  and  it  terminates  at  Moorgate* 
street  8  feet  3  inches  by  6  feet  9  inches. 

Do  you  divide  the  sewers  into  classes  according  to  their  size  f 

No ;   the  smallest-sized  sewer  that  the  Commissioners  make 

in  a  long  street  is  4  feet  6  inches  by  2  feet  6  inches  on  the  average. 
The  other  sizes  are  5  feet  by  3  feet,  but  there  are  several  consider- 
ably larger  than  that,  where  large  Quantities  of  water  are  expected 
to  come  in  from  the  Holbom  and  Finsbury  division.  The  outlet 
I  have  for  the  main  sewer  at  South-place  is  6  feet  6  inches  by  4 
feet  6  inches. 

How  did  you  calculate  the  size  necessary  for  that  outlet  ? 

The  reasons  which  induced  me  to  adopt  that  size  are  contained  iu 
the  following  statement : — 

The  Bishopsgate&treet  sewer,  which  receives  the  waters  of  Shoreditch  and 
adjacent  places,  being  5  feet  by  3  feet,  and  opening  into  the  Irongate  sewer, 
which  averages  8  feet  by  3  feet  8  inches,  is  at  times  ov^charged,  and  pours 
back  the  upland  waters. 

The  sewer  in  Walbrook  and  Dowgate-hill,  which  received  waters  fiom 
the  Finsbury  division,  was  built  5  feet  by  3  feet.  It  was  destroyed  in  1821, 
and  the  houses  endangered  by  continual  overcharges  fiom  the  upland  dis- 
trict. 

The  ancient  Walbrook,  which,  at  the  most,  drained  the  lands  sonth  of 
Islington  and  Ball's  Pond,  &e«  must  have  been  much  more  capacious  than 
thepresent  Fleet  sewer. 

The  Fleet  sewer,  which  drains  the  hollow  land  south-westward  of  High- 
ffate,  is  18  feet  6  inches  by  12  feet  at  the  mouth,  and  12  feet  3  inches  by  1 1 
feet  7)  inches  at  the  City  boundary.  This  has  often  been  surcharged ;  and 
only  within  the  last  year,  the.  culvert,  so  ably  constracted  at  its  mouth  hy 
Mr.  James  Walker,  was  severely  injured  by  the  flood  consequent  upon  a 
thunder-storm. 

The  sewer  from  Moorfields  to  HoUoway  appears  to  measure  npon  the 
map  about  three  lineal  miles.  In  process  of  time,  and  as  buildings  increase, 
it  may  throw  out  branches  in  all  directions,  and  the  three  miles  may  become 
thirty.  Not  only  all  the  atmospheric  waters  which  may*  upon  an  average, 
fall  within  the  valley  south-eastward  of  Highgate  (or  at  least  a  large  portioa 
of  them),  but  all  the  artificial  supplies  which  the  wants  of  its  yet  future 
inhabitants,  as  well  as  of  those  intermediate  between  Islington  and  Moor- 
fields, may  require  will  have  to  be  carried  off  by  the  City  sewers. 

In  anticipation  of  thia,  and  knowing  the  disadvantages  attendant  upon 
aewers  of  too  small  capacity,  not  only  has  this  large  sewer  been  provided, 
but  it  has  been  kept  18  inches  deeper  than  the  Wilson-street  sewer,  so  that 
that  may  be  hereafter  deepened  should  circumstances  require  it ;  and  pre- 
paration has  also  been  made  for  the  reception  of  an  auxiliary  sewer,  of  equal 
depth,  at  the  City  boundary  by  Finsbui^-place. 

Understanding  by  the  term  **  data  "  ascertained  facts  upon  which  to  niie 
a  calculation,  there  are  none  ;  but  I  think  there  are  sufficient  results  of 
experience  to  justify  the  precaution  taken  by  me. 

As  some  proof  that  I  am  not  altogether  without  justification,  I  beg  to 
observe  that,  since  the  work  was  begun,  Mr.  Roe  has  mformed  me  that  the 
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water  kts  risen  in  one  of  the  shafts  in  Wilson'^street  7  feet  above  the  crown   Bh.  ft.  t^iMi. 
of  the  fever,  although  the  EHon-street  sewer  is  5  feet  by  3  feet  2  inches, 
the  London  Wall  Sewer  6  feet  by  4  feet,  an4  the  main  trunk  increases - 
fitHn  8  feet  S  inehes  by  6  feet  9  inches  to  10  feet  by  8  feet  at  its  mouth. 

With   respect  to  the  sizes  of  the  sewers^  you  have  mentioned 

three;  hare  yon  any  others? For  courts  and  alleys  3  feet  by 

2  feet  2  inches;  that  is  the  average  dimension:  and  in  propprtion 
to  die  number  of  the  houses  I  sometimes  make  them  4  feet  by  2 
feet  4  inches. 

You  generally  proportion  the  size  of  the  sewer  or  drain  to  the 

qxiantity  of  drainage? That  is  the  general  object,  and  the 

maxim  of  the  Commissioners  is  never  to  make  any  sewer  so  small 
as  that  a  man  cannot  get  into  it  easily.  I  laid  befbre  the  Com- 
missioners^  soon  after  I  became  their  surveyor^  a  i^poK  ( Am>. 
No«  2),  mentioning  the  dimensions  into  which  the  human  boay 
could  be  oonvenientl V  doubled^  which  I  recommended  to  form  th# 
smallest  size ;  and  they  were  pleased  to  adopt  that>  and  that  has 
since  be<n  thar  practice. 

What  is  the  minimum  size  1-^^ — 3  feet  by  2  feet  2  inches. 

'nie  tiecessity  for  having  the  sewer  so  large  that  a  man  may 
get  into  it  presupposes  accumulations  in  tHe  sewer^  which  are 
required  to  be  cleansed  out?*— *— Yes ;  in  small  lengths  of  400  or 
500  feet  aeoumulations  may  occur,  though  it  is  a  long  while  be- 
fore they  do,  which  have  to  be  cleared  out  at  times^  and  at  all 
tiipes  they  will  have  occasion  to  be  examined* 

Have  you  made  any  observations  with  reference  to  the  quantity  * 
of  water  flowing  down  the  sewers  at  any  time?-— —No. 

Yon  say  thai  some  of  your  sewers  are  elliptical,  or  egg-shaped, 

or  oval  ? ^They  are  true  ellipses  some  of  them.     Inclined 

sides  have  b^n  largely  used.  They  were  introduced  by  my  pre- 
decessor prior  to  1828. 

What  is  the  averago  cost  of  your  sewer  of  the  size  4  feet  6 

inehes  by  2  feet  6  inches  ? ^It  varies  much  according  to  the 

situation,  according  to  the  depth,  and  according  to  other  circuffl* 
stances,  such  as  the  danger  of  execution. 

What  are  the  dimensions  of  the  brick-work  ? 14  inches  all 

round. 

Do  not  you  think  that  is  heavier  than  necessary  ?— — I  do  not  • 
like  to  trust  anything  else^  I  think  the  Conmiissionera  of  Sewers 
ought  to  build,  as  it  were,  for  ever.     The  foUowing  is  a— 

Statbmbnt  of  Failures  whiob  have,  apparently,  taken  plAce  in  conseqaence 

of  the  insufficient  strength  of  Sewers. 

The  Fleet'Street  sewer,  built  in  1068,  and  varying  in  sise  fh>m  4  feet  8  - 
ioriiea  hy  a  Ctet  S  inehes  to  4  feet  9  inofaes  by  3  feet,  and  (as  I  reeoUect  is 
noted  in  ibe  record  of  it)  built  with  9-inch  walls  and  1 4-inch  contrefortes  at 
intervals,  fell  in,  at  three  separate  places,  in  1^15,  1725,  and  1739,  and  was 
rebailt  with  14-inch  walU. 

The  sewer  of  Ludgate^hiU  and  street,  buOt  soon  after  1666.  and  varying 
from  4  feet  3  inches  by  2  feet  9  inches  to  4  feet  6  inches  by  3  feet,  was  • 
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Mr.  E.  S»l9ej,  repaired,  in  1 729.  from  SU  Paurs  Cburohyard  down  to  the  Fleet  Ditofa, "  the 
great  part  of  the  walU  havins  fallen  in  and  the  paved  bottom  washed 
away."    In  1822  it  again  failed,  and  great  part  was  rebuilt  and  enlarged. 

The  sewer  in  Walbrook  fell  in  (1821),  and  a  body  of  earth  8  leet  square 
and  16  feet  high  was  washed  away. 

Jo  I838part  of  the  sewer  in  King-street,  Smithfield,  fell  in»  leaving  a 
space  from  the  kerb  on  one  side  home  to  the  wall  of  the  bouses  on  the  south- 
east  side 

The  19th  Charles  II.,  cap  3,  sec.  46  (1667).  the  Act  for  Rebuilding  the 
City  of  London,  now  repealed  as  to  sewers,  directs  that  sewers  5  feet  high 
and  3  feet  wide  shall  have  side  walls  1}  brick  thick,  the  top  arch  1  briok  en 
end ;  the  bottom  to  be  paved  plain,  and  then  1  brick  on  edge  circular. 

The  ancient  brick  arch  of  the  Walbrook  sewer,  in  Lothbury,  was  1^  brick 
thick,  having  stood  about  four  hundred  years,  until  destroyed  in  1834. 

What  is  the  cost? The  Commission  take  a  tender  for  the 

whole  work ;  there  is  no  division.  They  do  not  take  it  at  per 
yard,  but  it  is  for  the  whole  work ;  they  take  a  general  tend^ ; 
the  whole  is  done  for  so  much  money,  which  includes  «Terytbing 
that  is  to  be  done. 

Is  it  done  so  in  repairs  ? In  repairs  it  is  done  by  day«>work. 

New  gullies  are  measured  where  it  can  be  done. 

Do  not  you  think  it  would  be  possible,  by  altering  the  shs^pe  of 
those  sewers,  to  make  9*inch  bridk-work  answer  wliere  you  now 
put  14-inch  brick- work;  that  is  to  say,  make  a  cheaper  and  at 

the  same  time  as  strong  a  sewer  ? 1  think  not.     I  do  not  feel 

myself  justifii^,  as  an  officer  of  the  Clommission,  in  recommeDding 
them  to  do  that  which,  if  they  went  into  a  court  of  justice,  they 
oould  not  jtistify. 

Do  you  employ  what  is  called  flushing  ? Never ;   only 

making  a  little  dam,  and  letting  out  the  stufl^,  and  flushing  it  off; 
but  we  have  no  apparattis. 

Do  you  think  that  deposits  are  more  liable  to  accumulate  in  a 
sewer  with  a  flat  botton^  or  in  a  sewer  with  a  curve  of  a  .larger 

radius,  than  in  a  sewer  with  a  semicircular  bottom  ? I  tbmk, 

very  little  indeed  ;  it  all  depends  upon  the  quantity  of  water.  If 
you  had  a  sewer  with  a  flat  bottom^  and  plenty  of  wpiter  i^a  it,  it 
would  wash  it  out. 

With  the  same  quantity  of  water  going  through  ttie  two,  which 

would  ba  most  likely  to  accumulate  deposit  ? ^The  flat  bottosi 

with  the  same  quantity  of  water. 

What  is  the  usual  size  of  the  drains  that  lead  into  sewers  7 

15  inches  the  least. 

Are  the  materials  of  which  they  are  built  apt  to  become  porous 
in  course  of  time  ? ^They  are  good  stock-bricks. 

Do  you  know  practically  whether  water  oozes  through  them,  and 

affects  the  ground  adjacent  ? 1  think  very  little  indeed ;  it  might 

possibly  be  the  case  in  some  very  old  drains  built  of  place-bricks, 
but  not  with  rerard  to  any  that  have  been  built  within  my  know- 
ledge, nor  I  beUeve  any  built  by  respectable  builders. 

Are  any  of  yoiu*  drains  exposed  iSbove  the  level  of  the  ground 
■Nou 
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Have  you  noticed  any  such  drains  in  London  ? No ;  the  only  Mr.  tuKOttf. 

ones  I  ever  saw  above  ground  were  those  in  Moorfields  befote  it 
was  built  upon,  and  which  were  even  with  the  surface,  because  it 
was  intendra  to  raise  the  ground  over  them. 

How  were  they  covered? ^With  brick  arches. 

Do  you  know  of  any  open  drains  in  London  that  stand  above  the 
level  of  the  ground? Not  in  the  City. 

The  question  refers  to  drains  of  houses  ? 1  think  I  could 

mentioD  one  which  has  been  exposed,  but  which  is  covered  by  the 
floor  of  the  basement  story ;  that  is  one  that  was  built  by  St. 
Bartholomew's  Hospital  long  before  the  Fire  of  London,  which 
passes  under  the  houses  in  Hosier-lane,  and  that  is  covered  with  the 
floor  of  the  houses,  but  it  is  covered  substantially;  it  is  not  open 
at  all. 

Do  yoo  happen  to  know  whether  there  is  any  smell  through  the 
structure  of  the  drain  ? ^Not  through  the  drain  itself;  but  unfor- 
tunately that  sewef  being  exceedingly  ancient,  and  being  built  over 
by  very  old  houses,  has  been  exceedingly  ill-used,  so  much  so,  that 
in  endeavooriog  to  rout  out  all  the  sewers,  in  order  to  make  a  plan, 
we  found  part  of  a  bedstead  in  that  sewer,  and  we  have  even  found 
dead  bodies,  or  at  least  coffins,  in  sewers.  In  one  which  passed 
under  a  churchyard  we  found  that  it  had  been  used  for  sepulture ; 
that  Ifaey  had  broken  into  the  sewer  and  put  bodies  in  it. 

Who  do  you  imagine  had  done  so  ? The  sexton  or  somebody, 

surreptitiously.  The  sewer  passed  through  the  graveyard ;  that 
was  the  case  of  the  old  town-ditch :  and  there  is  another,  a  private 
sewer,  which  was  only  discovered  by  having  permission  from  St. 
Paura  Cathedral  to  turn  the  surface-water  into  one  of  their  drains. 
It  was  discovered  that  they  had  buried  the  beadle  of  the  parish  in 
the  sewer.  Perhaps,  being  dry,  it  was  supposed  to  be  an  old  vault, 
and  in  all  probability  was  a  mistake ;  but  in  Cripplegate  church- 
yard vAy  inspector  discovered  in  his  explorations  that  the  sewer  had 
been  broken  in,— two  ledgers  (i.  e.  flat  tombstones)  placed  upright 
at  eadi  md,  and  some  six  or  seven  coflins  deposited — some  flat,  some 
endways.  They  were  immediately  removed,  and  the  sewer  made 
good. 

Do  you  happen  to  know  any  drain  which,  covered  only  by  the 
floor  of  the  house,  appears  to  be  sound  and  well  made,  but  through 

whidi  offensive  evaporations  pass  ? No ;  I  have  no  knowledge    - 

of  any. 

Do  you  think  the  ordinary  cement  would  prevent  the  passage  of 
effluvia? That  would  be  my  impression. 

You  have  stated  that  in  some  instances  the  drain  passes  through 
a  churchyard ;  have  you  observed  or  smelt,  in  passing  through  the 
churchyard,  a  pecuUarly  disgusting  smell  from  the  emanations 

from  the  churchyard? Not  that  I  have  observed.     We  have 

three  that  go  through  churchyards,  but  it  has  never  been  complained 
of.  I  have  not  perceived  anything ;  but  I  am  a  very  incompetent 
witness  upon  this  subject^  for  I  cannot  smell. 
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Mt,  ^'Mm^  U  th«re  •  drain^e  from  the  churohyard  into  your  ^awerii  f>^(^>^ 
tba  surraoe<wat«r  parcolatiDg  the  ground  and  then  going  inio  the 
Mwers ?■  ■'■!  do  not  imagine  that  there  is. 

Do  you  cleanse  some  of  your  drains  by  hand  ?■■  -^Yes,  the 
whole. 

What  is  the  annual  cost  ?  ■  The  accounts  are  made  om(  half- 
yearly.  I  have  extracts  from  them^  from  which  it  appears  thft 
they  amount,  upon  an  average*  to  469/.  a-year.  But  that  I  must 
beg  leave  to  explain  to  the  Commissioners,  because  it  is  a  matter 
of  great  moment  as  regards  this  inquiry.  This  cost  has  arisen  from 
the  circumstance  of  the  Commission  having  directed  a  plan  V>  be 
made.  It  was  necessary  that  all  the  ancient  sewers  should  be 
explored.  Many  of  them  were  found  completely  choked  upj  no 
one  could  tell  how  long ;  and  before  the  men  could  pass  through 
they  were  obliged  to  be  cleared  out.  They  are  now  mad^  clear. 
.  and  probably  it  will  not  cost  one-third  of  this  in  future  years. 

Has  it  been  469/.  each  year  ?— — The  whole  has  cost  46892.  in 
ten  vears  ^  but  it  is  very  probable  that  they  will  not  cost  on^-thinl 
of  the  money  hereafter. 

What  is  the  contract  price  per  yard  for  cleansing  the  sew^  ? 
About  3#.  lid ;  and  cartage,  which  is  4^.  2^  upon  the  average, 
the  double  load. 

That  is  to  say«  6s.  per  yard?-*— Yes;  and  to  this  the  ooet  of 
ODeaing  the  man«holes  and  fencing  in  and  watching  has  to  be  added. 
The  quantity  has  been  15»143  vards  in  the  ten  years. 

Have  you  any  account  of  the  expense  previous  to  the  last  ten 
years ?*-«— No,  I  have  none;  the  account  was  not  Hept  so  syate* 
loatically  as  to  enable  me  to  state  it. 

Have  you  no  account  from  which  you  can  find  what  the  ej^nae 
of  cleansing  the  drains  was  previous  to  those  ten  years  ?*-— No ; 
the  cleansing  and  repairing  were  blended  together.. 

You  have  stated  that  there  are  a  fisw  accumulations  in  the  sowers. 
Within  the  last  few  months  there  has  bean  a  great  deal  of  eia^cooe 
taken  from  medical  officers,  and  your  attention  is  requested  to  tiie 
. following  statement  in  the  evidence  of  Mr.  Thomas  Abrafaam^  a 
surgeon.  He  is  asked,  "  Are  you  aware  that  decomposing  matter 
is  aibwed  to  accumulate  in  them  V — He  says,  '*  Yes ;  very  ree^itly 
they  took  up  the  refuse  in  our  street.  Old  Broad-street ;  it  99^ 
very  badly^  and  it  was  black  and  horribly  filthy.'*  He  is  asked, 
"  How  long  before  had  the  sewer  been  cleansed? — ^I  do  not  know.; 
I  do  not  remember  its  having  been  cleansed  before  the  last  Sep- 
tember since  I  have  been  there,  which  is  about  nine  years.^^— {)o 
you  remember  to  have  perceived  the  sm^  from  the  sewera  before 
the  last  September? — xes;  there  is  a  gully«hole  near  my  own 
house,  from  which  there  was  constantly  an  offensive  smell :  it  is 
much  worse  after  a  thaw  in  winter,  or  a  shower  of  rain  in  summer. 
A  neighbour,  living  two  doors  from  me,  being  more  annoyed  by  it 
than  1,  made  great  efforts,  and  at  length  succeeded  iu  getting  it 
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trapped;  and  I  have  not  since  pereeiyed  any  smell  from  it,  though  Mcm.i(«i«gr. 
I  observe  it  now  in  other  places.  Tlie  gully-holes  are  trapped 
DOW  in  most  of  the  respectable  streets^  but  im  the  bye  and  poor 
streets  they  are  not  trapped.'*  He  is  then  asked,  "  From  tkie  evi- 
dence whidi  has  come  before  youj  have  you  any  doubt  that  the 
existing  state  of  sewers  in  the  City  is  the  latent  cause  of  much 
(&ease  and  death? — I  have  not  the  least  doubt  of  it  in  the  world. 
A  ^reat  deal  of  active  disease^  which  creeps  on  gradually  and 
Ittsidiously,  may  be  traced  to  that  cause/*     Do  you  consider  that  a 

correct  account  ? 1  think  I  can  explain  that.     Last  September 

the  CommissioQers  were  about  to  repave  Broad-street,  and  they 
always  take  advantage  of  the  repavement  of  a  street  to  trap  the 
gullies ;  and  when  the  gullies  had  to  be  trapped^  the  sewer  was 
cleaDttd  out,  as  a  matter  of  course,  to  commence  with. 

It  might  not  have  been  cleansed  for  nine  years  before? 

No. 

Mr.  Heniy  Blenkame,  a  surgeon  in  the  City  of  London  Union, 
k  asked, ''  Are  you  aware  that  in  respect  to  sewerage  it  is  the 
practice  to  allow  deposits  to  accumulate  in  the  sewers,  and  then, 
when  the  private  drains  are  stopped  up,  to  open  the  sewer  and  get 
out  the  deposit  by  means  of  buckets,  and  remove  it  in  carts  ?  1^, 
am. — Have  you  seen  any  illness  result  from  this  practice  ?  I 
cannot  state  a  case,  though  I  have  no  doubt  of  its  highly  injurious  > 
effects ;  but  can  d^cidedl^  speak  to  illness  arising  from  the  accu- 
mulations. The  illness  is  just  the  same  as  from  cesspools ;  a  low 
depressing  nervous  fever^  most  like  that  which  is  described  to  be 
the  form  of  the  jungle-fever.  In  November  or  December  last  they  ^ 
were  taking  up  the  deposits  from  the  sewers  near  Broken  Wharf, 
in  Upper  ThameS'Street ;  the  stench  from  it  was  qmte  sufficient  to 
have  produced  any  fever ;  it  was  not  within  my  custrict^  and  I  dp 
not  know  what  were  the  effects.  Fortunately  there  was  clear 
weather,  and  the  wind  blew  towards  the  river. — Have  you  any 
doubt  that  the  removal  of  such  refuse,  as  well  as  the  accumulation,  ^ 
must  be  attended  with  danger  to  life  ?  Yes ;  if  any  person  in  a 
state  of  mental  or  bodily  depression  were  exposed  to  such  an  in- 
fluence it  would  produce  low  fever,  it  would  be  dangerous  in  pro- 
portion as  It  was  stagnant — ^In  passing  through  the  City,  Have  you 
been  assailed  with  smells  from  gully-hoks  ?  Only  yesterday,  in 
passing  through  the  City,  the  smells  from  many  of  the  gully-holes 
were  very  offensive ;  and  several  medical  friends  agree  with  me  in 
attributing  extremely  prejudicial  consequences  as  arising  from  this 

cause/* The  Coomiission  have  no  sewer  at  Broken  Wharf;  I 

do  not  know  what  particular  sewer  it  refers  to.  The  sewer  in 
Tban)es-8treet  has  been  occasionally  obstructed  by  floating  sub- 
stances washed  there  by  the  river,  and  occasionally  the  head-water 
has  not  been  sufficient  to  cleanse  it. 

Have  you  any  doubt  as  to  the  accuracy  of  these  statements? 
A.  never  for  a  moment  doubt  the  truth  of  any  statements  made 
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Mr.  R.  K«iM7.  by  a  respectable  man ;  and  as  to  the  matters  of  opinioo^  upon  those 
I  am  not  competent  to  form  any  judgment. 

Dr.  Wray,  another  medical  officer  of  the  West  London  Uiuon» 
is  asked,  "Do  the  sewers  often  emit  offensive  efBuvia?  Vwy 
oflen,  even  in  the  large  public  streets.  I  was  standing  the  other 
day  at  a  snuff  shop  in  Fleet-street,  when  the  effluvia  from  the  gully* 
hole  of  the  sewer  was  so  bad  that  it  was  scarcely  isndurable.  The 
people  in  the  shop  could  not  remain  there  without  shutting  the 
door. — Is  there  no  cleansing  the  sewers?  Yes;  there  is  much 
cleansing  going  on.  For  example;  the  other  day  the  sewers  were 
cleansed  in  Water-lane  by  taking  off  the  top  and  removing  the 
deposit  by  buckets,  and  carting  it  away.  They  have  been  puffing 
a  new  sewer  in  Water-lane,  Shoe-lane,  Fetter-lane,  and  Gfaanoery« 
lane»  all  in  my  district. — Effluvia,  however,  still  escapes  from  tfae 
main  sewers  into  the  streets  ?  Yes,  it  does ;  and  that  is  perhaps 
as  bad  for  the  public  as  the  other  is  to  the  poor.  At  the.  present 
moment  there  is  a  great  deal  of  fever  in  the  neighbourhood.'*  He 
is  then  asked,  '*  Does  the  state  of  filth,  and  the  effluvia  caused  by 
defective  sewerage,  by  cesspools  or  privies,  and  decomposing  refiise 
kent  in  dust-bins,  powerfiilly  affect  the  health  of  the  peculation  V 
. — -He  says,  "  Yes,  it  does.  It  always  occasions  a  state  ot  depf«- 
sion  that  renders  persons  more  liable  to  be  acted  upon  by  otber 
poisons,  even  if  it  be  not  the  actual  cause  of  it.  The  line  of  habita- 
tions hetdly  cleansed,  and  in  this  condition,  almost  formed  the  line 
of  cholera  cases.  From  some  of  these  places,  such  as  Pkiugh- 
court.  Fetter-lane;  Plumtree-court,  Shoe-lane;  Robinhood^^ourt, 
Shoe-lane ;  Water-lane,  Fleet-street ;  Lombard-street,  in  Bouverie- 
street;  Silver-street,  also  leading  from  Bouverie-street ;  Field- 
lane,  Union-court,  Plough-court,  Holbom-hill,  we  have  still  con- 
stantly fever  cases.  All  these  places  are  distinguished  by  filth 
and  want  of  drainage,  and  proper  washing.  Nine*tenths  of  the 
diseases  come  from  these  filthy  places."  Is  that  a  correct  state- 
ment ? 1  think  it  is  rather  overcharged.     There  are  places  as 

to  which  I  can  explain  whether  they  are  drained  or  not.  Lombard- 
street,  in  Bouverie-street,  has  a  drainage  which  is  not  very  good ; 
it  was  built  by  the  person  who  built  Serjeant*8-inn.  Union-court, 
Holbom,  is  in  this  situation,  that  the  whole  of  the  broad  part  is 
occupied  by  vaults,  and  there  would  be  considerable  difficulty  in 
getting  a  sewer  through  it.  Plough-court,  part  of  Plumtiee^^oonrt, 
and  Robinhood-court^  have  old  but  shallow  drainage ;  Water*Iane 
has  a  new  sewer  throughout. 

With  respect  to  the  district  near  St.  Botolph's^  Bishopsgate,  you 
have  been  making  some  considerable  improvements  in  the  drainage 
there,  and  in  Half  Moon-street  and  that  neighbourtiood?— ^— -Yes, 
upon  the  representation  of  Mr.  Porter ;  immediately  he  eomplamed 
of  it  to  Mr.  Tagg,  who  is  one  of  the  Commissioners,  and  the  thi^ 
was  taken  up  directly. 

How  long  ago  was  that?— —Last  year,  when  it  was  mentioned, 
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mad  die  Commissioners  took  the  first  opportunity  of  driving  a  new  Mr.  R.<«iNj; 
sewer  there ;  they  commenced  the  work  in  November,  1842. 

Have  yon  yourself  visited  those  places,  and  do  you  know  their 
state  ? Yes. 

Have  you  for  ten  years  past,  from  time  to  time,  visited  those 

districts^  so  as  to  be  acquainted  with  them  ? Yes ,  and  I  have 

taken  plans  of  them  all. 

Are  you  not  aware  that  those  districts  had  been  very  much 
neglected,  and  that  at  present  they  are  in  a  very  bad  state,  and 

have  been  so  for  many  years  past? ^They  have;  and  I  men- 

tiooed  beftve  the  reeson,  that  they  wanted  an  outlet. 

Do  you  know  these  places,  ThompsonVcourt,  ThompsonV 
reatSy  Baker's*court,  Providence-place,  and  Campion*s-buildings, 
where  it  is  stated  fever  prevails  nearly  the  whole  year  round,  and 
that  it  alflo  prevaib  very  much  in  BlythVbuildings,  Lamb-alley, 
DtHuoigs-alley,  Sweet- Apple-court,  Montague-court,  Artillery- 
buiej  Rose-alley,  and  Catharine-wheel-alley;  it  is  stated  that, 
^*  These  places,  all  of  which  are  badly  drained,  and  not  regularly 
eleaneed,  are  seldom  without  fever  for  any  length  of  time."  Have 
you  any  doubt  that  that  is  the  fact  ?-*- — It  is  not  quite  the  fact. 
Baker*s-oourt  has  a  drainage  into  an  ancient  sewer,  so  has  Thomp- 
sona^rents  and  Green-dragon-yard. 

Is  the  drainage  in  Baker*8-court  good  ? 1  cannot  tell ;  it  is  a 

private  drainage. 

Then  you  do  not  take  cognizance  of  that  state  of  the  drainage 

in  BakerVcourt? Not  in   private  drainage:  the  drains  run 

tbraogh  private  houses. 

What  is  the  state  of  the  sewer  there? The  sewer  is  shallow, 

but  it  is  large  enough  for  me  to  pass  through.     The  Commission 
have  repaired  and  cleansed  the  whole  line,  and  rebuilt  part. 

That  sewer  was  amply  sufficient  for  the  drainage  of  those 
bouses  ?   ■      Yes ;  but  it  was  only  about  seven  feet  deep. 

There  is  not  a  drain  down  the  court?— «<There  is  not  a  drain 
throogb  the  court,  but  only  from  the  houses. 

What  state  is  the  gully  in  ? ^I  have  no  reason  to  believe 

that  it  is  other  than  open.     The  Commissioners  are  gradually 
going  on  trapping  the  whole  of  them. 

Are  you  cognizant  that  the  people  at  the  next  door  to  it  cannot 
open  their  windows  on  account  of  the  stench  that  comes  from  it  ?     ' 
— —I  do  not  know  that. 

Do  not  you  or  your  sub-inspector  fram  time  to  time  look  at  the 

state  oi  those  things? ^No;  unless  circumstances  lead  us  to 

theiDL 

You  have  had  no  complaints  ?  ■-  No ;  if  any  complaint  is  made, 
it  is  remedied  at  once. 

If  you  had  received  a  complaint  it  would  have  been  remedied  ? 
Ves ;  if  the  parties  would  take  the  trouble  to  come  to  Guild- 
hall it  would  be  remedied. 
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aif*.|i.  w^icf- .     I9  not  it  your  duty  as  inspactor  lo  go  and  inspect  it? Theiv 

are  above  50  miles  of  public  street,  al^^  1000  distinct  ]daces,  aoil 
abovQ  35  miles  of  sewer  in  the  City  :  it  is  obviously  impoaaible  to 
know  everything  at  all  times  res{)ecting  them. 

Do  you  know  Thompson's-pents?— — Yes. 

Is  there  any  drainage  there? ^Hie  same  kind  of  draiiiagf- 

The  sewer  passes  under  the  privy. 

Have  you  had  occasion  to  inspect  Tbompson's-rents  ? Only 

the  deeming  of  the  sewer. 

Do  you  know  whether  it  is  in  a  clean  and  decent  slatet  or  thf 

contrary  ? ^The  inner  court  may  not  be  in  a  dean  and  deo^' 

.state»  but  it  is  a  private  place,  and  the  Commisaioii  would  be  tre<- 
.passers  in  going  into  it.  They  have  nothing  but  the  drainage, 
.  which  has  existed  countless  years  before  the  houses  were  bi^t,  ir 
.  having  been  one  of  the  rills  which  fed  the  Walbrook.  The  Com- 
^miasioners  are  now  constructing  a  sewer  alcmg  Half  Meon-stnser, 
.  and  they  have  provided  branches  for  entering  those  points.  The^ 
are  in  imxxssss  of  etecutbn. 

With   respect  to   BlythVbuildings,   Lamb«alley,   Dtisning's- 

alleys  Sweet-Apple-court^  and  so  on.  which  are  stated  to  be  all 

very  badly  drained^   and  not  regularly   cleansed,   and  sddom 

without  fever  for  any  length  of. time ;  those  are  populous  districts; 

.what  is  the  reason  that,  no  drainage  has  been  made  into  those 

districts  till  last  year  ? ^There  was  not  depth  enough  in  the 

sewer  in  some  places  to  diTain  them.  In  Lamb-alley  you  go  four 
.or.  five  feet  down  from  Sun-street. 

What  is  the  reason  that  you  have  not  made  any  sewer  inu) 

those  populous  places? ^The  Commission  were  not  able  to  do 

it ;  it  is  only  witliin  the  last  fe%v  months  that  they  have  obtained 
^rmisskm  to  pass  through  some  private  property  belonging  to 
k.  Bartholomew's  Hospital,  which  enablcKi  them  to  msS»  thi^ 
improvement. 

Tbe  fact  is  that  those  populous  districts  are  not  drained  7- 


Parts  of  them  were  imperfectly  drained,  and  the  men  are  now  at 
.work  building  sewers  in  them. 

You  have  made  a  drain  along  Sun-street  ?-■  ,  There  is  a  sewer 
through  Sun-street. 

How  long  has  that  been  made  ? ^Forty  or  fifty  years. 

In  Half  Moon-street  what  has  be«n  done? — »**-ln  Half  Moon- 
street  the  Commission  are  now  at  work  building  a  sewer.  There 
was  a  short  length  of  sewer  at  the  east  end. 

You  are  aware  that  all  that  part  is  extremely  filthy  and  diity, 
and  that  the  surface-water  lodges  in  every  direction  about  it  ?— — 
,1  am  quite  aware  of  that,  and  I  liavebeen  doing  everything  i  couIJ 
to  carry  the  improvement  into  effect. 

Are  the  draining  and  cleansing  of  that  neighbourhood  under  the 
Jurisdiction  of  the  City  ?— They  are. 

You  are  aware  that  they  are  in  a.  very  bad  state?  ■      J  am 
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aware  of  that    But  the  GommiaBiGkn  are  noir  labouring  under  a  ^B.Mi«r« 

difficulty.    They  have  been  desirous  of  iutroduoiag  the  sweeping- 

nachine,  ^od  they  agreed  to  give  1400/,  a«year  more  for  having 

it  done  \^y  the  machine  than  thqr  .would  have  to  pay  for  having  it 

done  by  hand-labour.  •  Gore*  the  contractor*  offend  to  cleanse  the 

^vhole  City,  by  hand,  for  3200/.,  and  to  do  it  with  Wbitworkh's 

machine  for  1400/.  more,  which  would  amount  to  4600/.    From 

this  has  to  be  deducted  400/.  for  the  collection  of  ashes  from  the 

bouses  (technically  ''  Dusting"),  reducing  the  total  cost  to  4200/. 

'Yhe  Con^mission  agreed  to  give  the  large  sum  of  1400/.  more, 

hopiiig  the  machine  would  sweep  the  streets  more  effectually. 

Tbd  cowts  and  alleys  must,  however,  still  be  swept  by  hand. 

.Messrs.  Whitwofth  themselves  offered  to  do  the  cleansing  for 

6500/.    An  offer  was  also  made  by  Dodd  to  pay  fpr  the  dusting 

BOO/.,  which  would  httre  reduced  the  whole  cost  to  5Q00/«     llisy 

>ubsequeQtly  offered  to  do  the  work  at  Gore's  price,  underttdiing 

to  fiqd  a  man  who  would  cleaose  the  courts  for  the  dust ;  but 

uliimately  it  was  arranged  that  Gore  should  do  the  work,  and  they 

Airoly  him  with  eight  machines. 

Can  you  state  the  number  of  men  employed  in  cleansing  the 

surface? 1  h^ve  learnt  that  67  men  are  generally  employed  in 

that  wo|r]^,  eKclusiva  of  the  masters  and  foremen^  and  also  of  the 
men  employed  i&  collecting  dust. 

You  have  ftafpd  that  there  arf  50  miles  of  streets,  and  it  is 
stated  that  the  carriage-ways  amount  to  354,250  square  yards, 
and  that  the  inaccessible  courts  and  alleys  amount  to  150^900 
square  yafds?-— ^Y^,  1  believe  that  is  correct. 

Making  a  total  of  505,150  square  yards  to  be  swept  for  the 

sortaos  cleansing  of  the  streets  ? ^The  main  streets  are  cleansed 

every  day  J  the  others  i^re  cleansed  twice  a-week,  or  three  times 
aweek ;  and  all  the  courts  and  alleys  ought  to  be  cleansed  twLoe 
a-week. 

Are  you  certain  that  that  is  done  ? No,  I  am  not  certain 

ihat  it  is.  It  is  the  inspector's  duty  to  see  to  it;  but  I  have  faci- 
litated Mr,  Whitworth's  views  as  much  as  possible,  because  I  am 
desirous  of  seeing  it  better  done  than  it  ever  has  been. 

What  is  the  contract  price  for  cleansing  those? 4200/.,  the 

party  taking  the  dust  from  the  houses. 

Ought  ibey  to  go  once  a- week  to  take  away  the  dust? ^They 

go  when  they  are  called. 

Does  your  inspector  go  from  time  to  time  to  see  whether  there 
are  aay  coinplaiata  among  the  inhabitants  upon  that  subject  ?-— — 
Ves]  it  is  hiis  business  to  do  it.  The  inspector  of  that  district  is 
a  very  active  and  very  iatelligeut  officer.  There  is  more  difficulty 
in  ([etting  those  people  to  be  clean  than  you  can  conceive. 

But  it  is  the  duty  of  the  inspector  to  see  that  the  contractor 

sn  ecps  and  deanses  those  places  ? Yes ;  but  if  the  inspector 

:»tands  over  the  men  and  sees  a  court  cleansed  out,  within  half  an 
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Mr.  B.  idMf .  hour  after  half  a  cartload  of  dirt  will  be  brought  out  by  the  inb* 
bitants,  and  put  down  in  it. 

If  the  inspector  has  not  enforced  the  cleansing  of  it  from  mooA 
to  month  he  has  omitted  to  do  his  duty? No  question  about  if. 

The  question  is  that  those  places  are  seldom  or  ne^er  Tisit«<) 
by  the  scavenger?— If  the  meanest  inhabitant  of  the  almstiotiKs 
in  Gingerbread-court  were  to  come  to  Guildhall  any  day  zsA 
make  a  complaint^  it  would  be  attended  to. 

How  do  you  account  for  those  places  being  in  such  a  lihhi 

condition  at  the  present  time? 1  cannot  account  for  it  beyond 

the  filttuness  of  tlie  people. 

The  question  is  with  reference  to  those  places  being  unsirept 
and  apparently  uncleaned  from  time  to  time,  the  surface  draining 

being  in  the  worst  pos^ble  condition? ^There  may  be  a  reasra 

for  the  state  of  the  surface.  Hie  Inspeelor  of  Pavements  wa« 
perfectly  cognizant  of  the  Commissioners  intending  to  make  a 
sewer  there,  and  it  was  not  worth  while  to  repair  tne  pavenv^ 
twice  over. 

Here  is  Catherine- Wheel-alley,  and  Widegate-alley,  and  other 
places  in  that  neighbourhood.     Are  you  aware  of  a  great  deal  oi 

defective  drainage  in  those  places? Yes;  and  I  have  iustrur* 

tions  from  the  Commissioners,  as  soon  as  I  am  able,  to  make  a 
sewer  in  Catherine- Wheel-alley,  and  Widegate-alley,  and  Ar- 
tillery-street.  The  two  last  have  for  years  had  some  obsctm* 
private  drainage. 

And  Rose-alley? Rose-alley  is  partially  drained,  not  by  a 

public  sewer,  but  there  is  a  drain  running  under  the  whole  of  the 
houses  at  the  west  end. 

You  are  aware  that  the  sewerage  and  drainage  are  in  a  very  de- 

fective  condition  ? 1  am  aware  of  it.    I  have  called  tfaeattentioc 

of  the  Commissioners  to  it.  They  have  ordered  me  to  build  se\rer^ 
in  them ;  and  I  am  to  do  the  same  with  respect  to  Gravel-lam. 
Stoney-lane,  and  Duke*s-place. 

Are  you  aware  that  that  being  the  poorest  and  most  destitute 
portion  of  the  district  nothing  has  been  done  in  the  way  of  drainage  ? 
1  am  aware  of  that. 

Has  not  the  surface-drainage  also  been  neglected? Th'- 

surface-drainage  has  always  been  attended  to. 

You  say  that  at  present  attention  is  paid  to  it,  and  it  wiH  be 
remedied  ? It  is  ordered  to  be  done. 

You  know  these  places  yourself? — ^Yes. 

You  know  that  they  are  very  miserable  and  dirty  places? — - 
Yes. 

Do  you  know  that  fever  is  constantly  prevalent  in  some  of  tho« 

places? 1  do  not  know  it  as  a  fact,  but  I  can  quite  believe  that 

it  would  be  so. 

Have  you  in  passing  into  them  yourself  perceived  offensive 
smells  from  the  privies  and  so  on  constantly  conung  out? ^No» 
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[  caQoot  smell,  but  I  know  it  is  bad,  and  I  have  been  desirous  of  Mr.  v.  K«iwy. 

doHig  everything  that  I  could  for  those  poor  neighbourhoods.     I 

may  mention  one  circumstance  which  I  think  will  exonerate  the 

Commiasioners  from  any  suspicion  of  having  a  feeUng  in  favour  of 

rich  neighbourhoods, — that  before  I   became  their  officer,    and 

before  they  had  a  new  and  deep  outlet  into  the  Thames,  the  north 

of  Cheapside  was  much  better  drained  than  anything  south,  because 

that  was  the  worst   and  poorest  neigVibourhood,   and  they  had 

turned  \beir  attention  to  that  first. 

You  cleanse  the  drains  at  present  by  hand.  Do  not  you  think 
it  would  be  possible  to  avoid  cleansing  them  by  hand  by  scouring 

them  by  water? 1  am  looking  to  that  experiment  with  some 

anxiety;  it  ia  now  being  tried  in  the  Tower  Hamlets,  and  we  shall 
llien  ascertain  whether  it  will  do. 

You  are  at  present  in  the  habit  of  damming  up  heads  of  water, 
and  using  them  to  scour? ^Yes,  occasionally. 

They  would  not  only  scour  the  main  sewers^  but  also  the  col- 
lateral sewers  ? 'The  main  sewers  would  not  want  cleansing  ; 

the  current  is  such  that  they  hardly  ever  collect  any  deposit,  except 
where  there  is  a  little  hollow,  and  tnat  I  am  now  curing.  As  a  proof 
bow  little  need  be  done  in  a  main  sewer,  1  may  remark  that  that 
fvbich  crosses  Smithfield  was  actually  forgotten  by  the  residents ; 
aod  when  I  mentioned  it  to  the  Deputy,  wno  had  lived  in  Smith* 
field  a  large  portion  of  his  life,  he  told  me  that  he  knew  nothing 
about  it  It  had  been  built  about  70  years,  and  no  one  of  the  in- 
habitants ever  knew  it  to  be  cleansed. 

You  make  the  following  statement  in  your  Report,  page  49  :^- 
*'  There  is  a  wide  diflference  between  that  which  is  so  fluid  as 
iairly  and  honestly  to  flow  through  the  gratings  and  that  which 
has  to  be  forced  down  by  brooms  or  broom-handles ;  a  practica 
interdicted^  and,  as  I  take  it,  notwithstanding  the  new  light  which 
is  striving  to  blind  us,  very  wisely  interdicted  by  the  Legislature." 

Is  that  an  objection  Ux  the  flushing  system  ? ^Not  an  objection 

to  the  flushing  system,  but  an  objection  to  turning  the  whole  filth 
of  the  streets  into  the  sewers ;  for  it  has  been  recommended  that  all 
th^  filth  of  the  streets  should  be  washed  down  the  gullies  into  the 
sewers,  and  so  into  the  river. 

Have  you  paid  attention  to  the  force  of  the  water  in  carrying 
away  substances  in  suspension,  and  the  hydraulic  principles  on 
which  the  practice  of  flushing  is  founded  ? 1  have  reaa  state- 
ments in  books,  which  I  dare  say  ai'e  perfectly  correct ;  but  I  am 
exceedingly  doubtful  if  you  can  get  a  stream  of  water  in  a  sewer  to 
sweep  away  9,Qgular  sand.  It  cakes  down  when  the  sewer  has 
been  for  some  time  not  cleansed,  though  it  has  had  a  large  run  of 
water  over  it,  and  we  are  obliged  to  get  pickaxes  to  divide  it. 

It  has  been  stated  that  drains  containing  the  sweepings  from 
Macadamixed  roads  nine  inches  deep  have  been  swept  by  flushing  ? 


222  Nece9$ary  Su^  of  Sewen  and  Uraihs. 

ur.&.K«ii»y:  -..^MP-I  must  say  that  I  doubt'  it'  If  the  stuflT  of^|iiai1iiiiliiil 
roads  be  clayi  a  large  portion  of  it  will  go ;  it  jr  irfy^e  hank 
parts,  as  the  quarts,  that  would  remain,  all  the  detritus  of  tb 
fekpar  will  go  away.  It  u,  in  fact,  a  clay,  which  can  to  some  ex 
tent  be  held  in  suspeusion  in  water. 

Then  what  do  you  fear  being  swept  from  the  roads  into  \\m 

sewers  ? ^The  gravel  and  stones.     I  find  bricks ;  I  find  even 

paving*stones  in  the  sewers. 

Is  that  a  general  thing? It  is  to  a 'much  larger  extent  tlian 

would  be  supposed. 

Supposing,  upon  experiment,  it  should  be  found  that  the  flush- 
ing system  is  beneficisd,  you  would  have  no  objection  to  adopt  it? 
■  None  at  all.     The  Conunissioners  would  be  glad  to  adopt 
anything  that  is  found  beneficial. 

Your  sewers  are  made  of  the  size  for  a  man  to  go  up.  That  'm 
for  the  purpose  of  removing  deposits  whieh  may  tcJte  place.  Sup- 
posing the  flushing  system  should  be  found  effectual,  will  it  wfi 
enabb  you  to  make  sewers  of  a  smaller  sice  than  a  man  cao  get 
up,  and  at  a  cheaper  rate  ?  ■  ■  ■  No ;  they  would  still  have  to  pass 
through  the  sewers  oocasionally  to  examine  them ;  for  example,  to 
examine  whether  the  sewer  has  been  injured  by  any  person  break- 
ing a  drain  into  it.  You  must  have  it  large  enough  ftr  a  penon 
to  pass  through. 

You  do  not  contemplate  that  for  the  purpose  of  draining  alien 
or  small  streets  it  will  be  possible  to  have  any  drain  less  than  a 
man  can  pass  up? 1  think  they  ought  not  to  be  less. 

Then  if  other  engineers  and  surveyors  are  of  that  opinion,  you 
think  they  are  wrong  t Either  they  are  wrong,  or  I  am  wrong 

You  might  require  the  sewers  so  large  that  it  would  be  neees-l 
sary  to  have  man»holes  in  order  to  go  down  and  oleanse  them? — j 
A  gully«^oot  and  a  man-hole  are  in  the  CSty  identical.  My' 
stench-traps  are  so  large  that  we  can  occasionally  take  up  the 
grating,  and  a  man  goes  down,  without  opening  the  street,  im? 
the  sewer. 

What  is  the  cost  of  making  a  junction  from  a  house  into  the! 
sewer  ?— — The  whole  cost  of  the  di-ain  from  the  house  to  tl»j 
sewer  is  5*.  6rf.  per  foot. 

How  much  does  that  come  to  upon  the  average?^— ^-^ It  depefidi^ 
upon  the  width  of  the  street. 

Do  you  consider  that  it  is  necessary  to  have  the  drain  as  lar[ 
as  15  inches?— *— I  should  be  very  sorry,  in  any  little  property 
possessed,  to  make  anything  less  than  that.  My  predecessor  h 
a  court  of  houses,  and  he  built  a  drain  12  inches  wide,  and  at  o 
part  it  was  nearly  two  feet  six  inches  deep ;  at  the  upper  end 
was  shallower ;  and  it  was  placed  immediately  under  the  irati 
butts  at  the  back  of  the  houses,  passing  through  the  cesspools  a 
the  privies,  and  constructed  so  that,  by  fair  uaage,  it  ought  to  ha 
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matned  unttfuched  for  50  yean ;  but  it  was  oooBtaiitly  ob&irucied  uvrik:  mtnatft' 

the  caMlessness  and  wantoimesa  of  the  inhabitants.     At  one 
DO  I  found  actually  i  butter-firkin  purposely  stuek  in  the  draio  • 
stop  it.     That  stiows  how  requisite  it  is  to  ha.ve  a  large  drain. 
You  do  not  think  a  nine-inch  barrel-drain  or  a  twelve-inch  barrel-  . 

till  would  be  sufficient? It  would  not  be.     I  should  not  be 

defied  with  it  myself. 

You  think  they  should  not  be  less  than  16  inches  ?—-<--*-Ye6.     I 

ean  outside  the  house.     It  is  a  very  old  regulation  of  the  Com- 

issioners. 

Atid  that  rule  applies  equally  to  lai^  houses  and  to  small  ?■.■-■■■ 

es ;  I  should  say  more  to  a  small  house,  because  the  drain  is 

ore  likely  to  be  ill  used. 

Then  tlie  expense  of  5/.  or  6/.  for  communication  between  the 

wer  and  the  house  is  the  same  in  a  small  house  as  in  a  large? 

— It  would  be  if  the  laigth  was  the  same,  but  generally  the 

igth  is  much  less.     Many  drains  cost  less  than  21. 

1  ou  think  tbat^  upon  consideration  of  the  whole  subject,  it  will  not 
)  to  have  them  of  nine  indies^  or  any  smaller  diameter  than  fifteen 

ches  ? .Not  in  the  street ;  not  under  the  public  way. 

Are  you   not   aware  that  the  expense  thrown  upon  the  in- 
ibitants  of  those  poorer  class  of  houses  is  one  reason  that  prev^entS' 
eir  communication  with  the  drains? — — I  doubt  it  very  much. 

You  do  not  think  the  expense  is  the  objection  ?         I  do  not  think : 
iat  is  the  objection,  except  that  some  persons  do  not  like  to  spend* 
xpence  upon  anything;  but  a  man  with  proper  feeting  would 
5ver  regard  that  expense. 

You  have  never  contemplated  the  commuoication  between  the 
nks  and  those  smaller  sewers  baing  made  by  vitrified  pipes ? 
io.  If  there  was  an  obstruction  in  audi  a  pipe,  the  difiiculty 
ould  be  in  cleansing  it.  If  they  were  made  larger  they  migfat 
Jcceed.  They  might  be  made  15  inches  in  diameter  for  cross 
rains  under  the  street. 

Have  you  had  any  suggestions  for  making  them  of  that  material  ? . 
— -None  at  all. 

Do  you  think  they  would  succeed  ?— — They  would  succeed  if 
^Y  would  come  to  a  less  price  for  the  same  size. 

You  think  t^e  small  diamoter  of  four  or  five  inches  would  not 
« sufficient  ? No ;  half  a  brick  would  stop  it. 

Suppottng  they  were  well  supplied  with  water  and  had  a  proper 

ucliiiatiou»  you  think  they  would  not  be  sufiicient  ? No ;  be- 

j^use  in  poor  houses  you  can  never  keep  them  free  from  coab, . 
inders,  bottles,  brdcen  pots,  and  all  kinds  of  hard  rubbish. 

Supposing  there  was  a  stench-trap  at  the  top  of  them  over  the 

^i^in,  do  you  think  that  would  be  sufiBcient? Yes,  it  might; 

>ut  the  people  would  wrench  away  the  grating  directly.  In  former 
^^ys,  when  it  was  considered  illegal  for  night-soil  to  come  into  the 
^wers,  the  Commissioners  always  required  a  fine  grate  to  be  at 
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Mr.R.Siiity.*  the  head  of  the  drain ;  but  of  late  years,  ance  the  introdhietioii  of 
water-closets,  they  have  not  been  rigid  in  that  rule,  and  fikh  of 
every  kind  comes  into  the  sewers. 

You  have  no  power  of  compelling  the  iidiabitauts  of  hwiseo 
adjacent  to  sewers  to  communicate  witti  the  sewers? None. 

Do  you  think  that  some  such  power  prd{)erly  guarded  wouki  be 
advantageous  for  the  health  of  the  district?  I  have  tbou^^  a 
great  deal  upon  that  subject,  and  it  appears  to  me  if  landloids 
were  obliged  to  have  drains  carried  from  the  sewer  to  the  fifont  of 
the  houses  it  would  be  an  eXi^eedingly  good  thing,  biU  iimL  it 
would  be  very  obnoxious  for  public  officers  to  break  into  a  private 
house  and  to  make  drains  for  them.  In  cases  where  I  have  beeo 
asked  my  opinion^  I  have  advised  the  landlord  to  build  the  drain 
outtdde  the  bouse  and  the  lessee  those  inside  it  Both  have  been 
pleased  with  the  suggestion,  and  have  acted  upon  it. 

Would  not  it  be  dmrable  to  have  the  power  of  oompelliag  it  to 
be  done? It  would  be  desirable. 

Do  not  you  think  that  there  should  be  some  regulation  that 
cesspools  should  not  be  sunk  below  the  level  of  the  commen-Gewer  ? 
1  do  not  think  that  it  would  be  desirable. 

It  was  an  old  rule  that  the  niffht«soil  should  not  be  doeharged 
into  the  sewers,  was  it  not  ? -Yes. 

It  is  now,  to  a  certain  extent,  acted  upon,  except  that  the  water- 
closets  disdiai^e  themselves  into  the  sewers  7— — I  believe  they  all  | 
do  that.  '       I 

Do  the  privies  go  into  the  sewers?— *Yes;  the  drain  from  the 
privy  flows  into  the  sewers. 

Do  not  you  consider  it  desirable  that  every  privy  should*  do  h  ?' 
■Yes.  I 

That  there  should  be  drains  running  from  the  privies  into  the 

cesspools? Yes;  but  then  you  would  want  a  catch-pit  at  the^ 

head  of  the  drain  to  prevent  other  matter  going  in« 

But  it  would  be  desirable  that  the  contents  of  the  drains  si 
go  into  the  sewer? — Yes. 

To  what  extent  do  those  materials  accumulate  ia  the  small 
drains  ? ^To  a  large  extent. 

Pottery-ware  and  bottles? Yes,  and  coals  and  leftise; 

fact,  all  the  refuse  of  the  house  is  thrown  down  the  privy  <;  that  i\ 
the  commonest  thing  that  can  be. 

Is  that  where  there  is  an  ash-pit  provided  ? Yeg»  it  abvaji 

is  so  among  poor  people,  and  even  among  the  servants  of  tbd 
rich. 

Do  you  not  think  it  would  be  practicaUe  to  use  a  grating  tlu 

would  prevent  all  that? You  might  have  a  grating  at  the 

of  the  drain  to  prevent  it  running  into  the  sewer ;  but  yoa  c 
not  prevent  the  bead  of  the  drain  being  filled  up  by  those  _ 
It  is  not  the  father  and  mother  merely,  but  all  the  ehildien, 
throw  everything  down  the  privies  as  a  matter  of  course. 
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BOir  you  mentioned  in  your  evidence  that  a  certain  sum  per  Mr.  %,  KoiMy. 
annmn  (or  the  iaat  10  years  md  been  expended ;  and  you  said 
that  some  of  the  cost  was  for  searching  out  the  sewers;  do  you 
by  that,  the  discovery  of  sewers  not  previously  known  ?- 


Yes.  la  searching  out  sewers  that  were  not  previously  known^  or 
bad  been  made  before  the  last  70  or  80  years^  previous  to  which 
priva|«  Bxiividuals  made  them,  and  the  Commissioners  had  no 
gooIxqI  over  them.  They  were  frequently  carried  under  property 
in  various  ways ;  and  the  plans  maae  by  one  of  their  officers  many 
veaia  ago  not  having  been  preserved,  or  having  been  accidentally 
lost,  poaaibly.  at  the  time  when  a  fire  at  Guild^U  destroyed  some 
of  dieir  booKs,  thrir  existence  was  not  known. 

As  you  am  now  carrying  out  a  minute  inquiry,  do  you  consider 
tbat  taeie  are  sewers  unknown  in  that  district  ?— — I  ^ould  appre- 
hend but  very  few,  if  any. 

Then  yon  consider  that  there  may « be  some? It  is  just 

possible.  1  am  speaking  of  a  thing  which  I  do  not  know^  but  it 
may  happen* 

IB  tM  city  of  London,  the  paving  and  so  forth  is  under  the 
same  authority  as  the  sewage  ?     ■    Yes. 

Do  y«m  And  a  great  convenience  in  that,  in  being  able  to  con- 
sult with  each  other  as  to  breaking  up  the  streets  ? Yes,  it  is 

the  oame  Commissioner  and  the  same  officer,  and  therefore  my 
left  hand  knows  what  my  right  hand  means  to  do. 

You  find  some  advantage  in  that  ? Yes,  some  advantagOi 

but  not  very  great ;  it  has  long  been  so  with  the  London  Com- 
missioners; for,  although  at  one  time  they  sit  as  Commissioners 
of  Sevnsts,  and  at  another  time  they  sit  as  Commissioners  of 
Pavements^  it  is  the  same  body. 

What  is  the  duty  of  the  inspector  under  you  ?  You  stated  that 
he  went  to  certain  places  to  receive  complaints  made  to  him  ?  ■  ■ 
There  is  a  book  kept  at  Ghiildhall,  in  which  all  complaints  are 
eotared;  and  the  three  inspectors  of  pavements  and  the  inspector 
of  sewers  are  required  to  oe  there  every  day,  as  near  as  they  can, 
between  twelve  and  one  o'clock  to  read  the  complaints,  and  to 
remedy  them ;  and  either  my  clerk  or  myself  is  there  nearly 
every  day. 

is  it  any  part  of  the  duty  of  the  inspector  to  inspect  each  of  the 

districts  without  complaint  being  made  ? ^Yes,  it  is  his  duty  to 

be  every  day  in  his  district ;  works  are  constantly  going  on ;  and 
in  the  natonil  execution  of  his  duty  he  can  scarcely  avoid  passing 
through  it 

Doc0  he.  keep  any  record  of  his  labours  ? Yes,  each  inspector 

has  about  17  miles  of  public  way,  and  above  300  distinct  places 
to  look  to ;  of  course  that  cannot  be  done  every  day ;  but  there 
are  places  of  which,  by  glancing  at,  he  may  ascertain  the  state 
pretty  nearly ;  but  it  is  his  duty  to  pass  through  them  as  often  as 
he  can. 

VOL,  IL  b 
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Mt.  B.  K«h«y.  And  to  report  to  you  if  he  flndt  any  nuisances  f«— ^Yes ;  wtiere 
there  are  any  of  small  importance  ne  remedial  them  at  onoe. 
lliere  is  not  simply  the  inspector,  but  there  are  t«ro  GonunisBioners 
who  reside  in  each  of  the  wards  of  the  city;  they  are  always 
accessible ;  they  are  elected  every  St  Thomas's-dayi  and  tfaer^ 
fore  they  are  obliged  to  answer  to  their  constituents. 

Has  the  inspector  the  execution  of  the  eewers  and  tiie  things 

that  are  in  ptt>p'ess,  or  is  he  the  inspector  of  paving  only  F 

There  are  three  inspectors  for  the  paving  and  eleansinf ;  there  is 
one  inspector  who  has  to  superintend  the  cleansing  and  reparation 
of  the  sewers ;  the  construction  of  new  sewers  and  formation  of 
new  pavements  is  under  myself  and  the  clerks  of  the  worice  em* 
ploved  fhmi  time  to  time. 

You  mentioned  that  you  were  tmpping  all  the  gullies  at  present 

as  you  get  opportunity  ? Yes ;  and  when  there  are  complaint? 

of  a  very  grievous  character  they  are  done  immediately. 

Do  you  mean  to  trap  all  throughout  the  whole  of  the  district  ? 

Yes ;    the  Commissioners  have  put  down  between  ten  and 

elev^liundred  already. 

You  spoke  to  another  circumstance,  of  having  8tench*traps;  what 
is  the  precise  arrangement  of  stenoh*traps  in  your  district  ?'— 
I  have  put  a  drawing  in  of  the  kind  of  thin^  which  is  used. 

What  is  the  object  of  it  ? To  prevent  the  rush  of  air  through 

the  sewer-grate  being  felt  in  the  houses. 

Is  that  rush  exceedingly  gnsat? In  some  cases  it  is.    They 

have  very  seldom  failed  when  they  have  been  introduced,  and  wlien 
they  have  failed  it  has  been  from  a  little  tightness  in  tfie  fitting. 
But  there  is  one  circumstance  that  annoys  tl»^  Commissioners  and 
the  inspector  very  sorely ;  there  b  a  class  of  men  who  make  a 
living  of  getting  into  the  sewers  to  pick  up  anything  valus^le  that 
falls  into  them,  and  when  they  pass  by  one  of  those  trap  they  feel 
a  little  want  of  ventilatton^  and  they  put  a  brick  or  stick  to  keep  it 
up>  and  then  we  have  a  complaint  that  the  air-flap  does  not 
answer. 

Is  not  your  police  sufficient  to  prevent  that  ? No ;  they  go 

down  into  the  river  by  stealth ;  we  cannot  prevent  it :  boys>  as  a 
piece  of  fun,  go  in.  I  have  thought  of  putting  a  grating  at  th^ 
mouth  of  the  sewer ;  but  then  I  am  afraid  of  stopping  something 
that  ought  to  go  out. 

Have  you  a  flap  at  the  outlets  ?>— — No ;  except  in  a  few  in- 
stances.     The  sewers  are  open  to  the  river.  j 

Did  you  find  any  practical  objection  from  the  bad  state  of  tht' 
atmosphere  when  tte  men  are  sent  down  to  examine  or  to  clear  out 

the  seweta  ?- No ;  some  time  before  this  system  was  introduced' 

of  ventilating  ihem,  we  had  a  few  accidents  in  consequence  of  is- 
flammable  gas  being  in  them ;  some  men  met  with  serious  injuries-; 

Are  you  sure  that  it  was  inflammable  ? Yes ;  it  caught  fire, ' 

and  burnt  the  men  very  seriously. 
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Under  ordinaiy  circumstances,  what  is  the  state  of  the  atmo-  wt,u.1ubtr. 
iphere  which  escapes  out  of  the  Tentilating  openings  ?  ■■  Some- 
imes  tha  gas-pipes  are  &ulty,  and  the  gas  will  escape  from 
he  mains  into  me  sewer ;  \ind  then  a  person  passing  by  who 
>  able  to  smell  better  than  I  can,  immediately  says  there  is 
IBS  in  the  sewer,  and  sometimes  the  gas-man  goes  there  and 
)uras  it  off. 

Did  you  ever  hear  any  complaint  of  escapes  from  those 
'cntiiatiog  apertures ?—— We  have  had  occasionally;  but  very 
itile. 

Then  those  stench*traps  are  to  exclude  the  air  from  the  private 
louses?  ■  Yes;  to  prevent  the  stench  rising  close  to  persona* 
nrindows. 

Do  you  think  it  would  be  desirable  for  the  Commissioners  to 
lave  the  power  in  certain  cases  to  pass  through  private  property 

hv  the  purpose  of  making  sewers  ? 1  think  it  would ;  of  course 

naking  good  any  damage  they  did.  And  with  respect  to  any 
l>rivate  drains,  if  A  should  have  a  house  behind  B,  and  could  not 
;et  other  drainage  but  by  passing  through  B*s  house,  he  should 
lave  power  so  to  do,  the  Commissioners  giving  him  compensation. 
[  have  had  a  very  troublesome  case  of  the  kind  lately. 

You  mentioned  that  sometimes  floating  substances  were  carried 
jp  the  sewers  from  the  river ;  do  you  find  that  frequently  the  cause 
A'  accident  or  obstruction  ? Not  very  often ;  it  is  only  occajsional. 

Yoa  would  not  put  it  as  a  very  important  point  to  attend  to  ? 

It  would  be  in  a  low  district ;  but  the  City  district  is  so  high 

:hat  we  have  generally  water  enough  to  clear  it. 

You  would  not  allow  the  low  district  to  be  washed  by  the  river 

by  any  wat^  floating  in?^ No ;  I  would  keep  all  floating  bodies 

Dut  of  the  sewer. 

Are  there  many  cesspools  unconnected  with  the  drains  in  the 

City  ? ^Yes ;  in  all  the  districts  where  there  are  no  common 

sewers^  and  even  where  there  are. 

Are  those  cesspools  under  any  regulation  as  to  cleansing  ? 

No. 

Do  you  know  anything  of  the  state  of  the  sewage  under  the 

Old  Bailey  prison  ? There  is  a  main  sewer  of  six  feet  diameter 

there. 

Are  you  aware  that  there  are  cesspools  there  which  have  not 
been  cleaned  out  for  10  or  20  years?-; — ^No;  that  is  not  the  feet; 
it  is  within  the  last  8  or  JO  jears.'  The  Commissioners  have 
rebuilt  a  portion  of  the. sewer,  for  it  had  been  built  of  very  bad 
material ;  and  under  the  superintendence  of  the  inspector,  drains 
were  made  from  the  cesspools  of  Newgate  itito  the  sewers. 

Have  you  ever  observed  the  quantities  of  water  flowing  in  those 

large  sewers? The  general  mu  in  most  of  the  sewers  is  from  a 

foot,  perhaps,  to  18  inches  or  2  feet  deep.  The  water-mark  in  the 
sewer  in  Moorfields  is  as  high  as  my  shoulder. 
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Mr.  B.  Kviiey.      Do  you  know  whether  the  water  ever  fills  it  ? 1  do  not  know 

it  of  my  own  knowledge,  but  I  have  been  &o  informed.  I  know 
that  it  does  in  the  Fleet-ditch,  which  is  very  much  larger.  The 
double  sewers  in  Farringdon-street  ate  14  feet  high,  and  6  feet 
6  inches  wide. 

Is  there  any  injury  to  the  sewer  from  that  cause  ? ^No,  there 

is  not  I  happen  to  know  it  from  the  circumstance  of  our  men 
being  employed  in  cleansing  and  repairing  those  sewers,  and  it 
being  so  high  they  were  obliged  to  have  some  little  scaffolding  to 
point  the  arch  of  the  sewer,  and  put  it  to  rights,  when  the  ludder 
was  snapped  off  short,  and  all  the  scaffolding  swept  into  the  river 
by  a  flood  which  filled  the  sewers. 

You  have  acted  as  a  surveyor  of  buildings,  have*you  not  ? 

Yes. 

Do  you  think  the  system  of  payment  by  fees  is  objectionable  ? 
I  have  given  evidence  before  a  Committee  of  the  House  upon 


the  subject,  and  therefore  I  can  feel  no  difficulty  in  repeating  my 
impression,  though  I  hope  you  will  not  take  it  as  affecting  the 
district  surveyors  of  the  metropolis.  My  feeling  is  that  it  would 
be  exceedingly  desirable  that  there  should  be  a  central  office ;  say, 
for  instance,  for  the  whole  City  at  GuildhaU,  or  at  some  other 
point ;  that  notice  should  be  given  at  that  place  of  a  pa^y  intend- 
ing to  build  a  house,  or  to  alter  or  add  to  it;  that  when  ho  seat 
that  notice,  he  should  pay  a  certain  amount ;  and  out  of  that  the 
district  surveyor  should  be  paid  the  whole,  or  whatever  portion 
may  be  thought  fit.  I  have  acted  as  a  district  surveyor,  and, 
therefore,  knowing  the  insults  I  have  met  with»  I  feel  the  matter 
very  strongly,  and  think  it  would  be  very  desirable  to  make  that 
change ;  tnat  it  woidd  increase  the  influence  and  respectability  of 
the  district  surveyor^  and  prevent  a  good  deal  of  ill  feding. 
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City  of  Loicdon. 

Expended  in  the  construction  of  new  Sewers. 

1833 £10,564 


1834 
1835 
1636 
1837 
1838 
1839 
1840 
1841 
1842 


13,699 
10,590 
13,062 

9,482 
11,653 
1 7,058 
15,179 
12,400 

7,822 
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June  26, 1834. 

MucORAifBUM  laid  before  the  Court  on  Tuesday,  as  to  the  depth  of  Drain- 

age.—A  house  cannot  be  called  effectually  drained  unless  the  water  is 

taken  away  from  the  floor  of  its  lowest  story. 

Ft.  in. 
Take  the  least  height  which  abasement  story  ought  to  be.    7    0 

Thickness  of  a  timbenoorin^  on  sleepers 0    9 

CoTering  of  the  drain,  say  bnck  flat  •     ••••••     0    2^ 

Height  of  drain  inside  •••• .09 

Current  of  drain  inside  the  premises,  say  1  inch  to  10  feet 

for  a  house  50  feet  deep  • «05 

Cvrent  outside  the  house,  t.  e.  in  the  street 0    3 

Hdght  of  cross-dmin  above  the  bottom  of  main-drain, 

at  least  ••• 06 

Gives    •     •     •     •     9  10^ 

This  would  give  10  feet,  at  the  least,  depth  from  the  surface  of  the  street 
to  the  bottom  of  a  main  drain  (of  18  inches  diameter),  and  this  may  be 
fftirljr  assumed  as  the  least  depth  at  which  a  private  house  of  the  most 
ordhiary  description  can  be  effectually  drained  ;  but  this  considers  it  only 
a«  for  the  drainage  of  one  house. 

When  a  series  of  houses,  situate  in  a  public  way,  inhabited  by  some  who 
will  use,  and  some  who  will  not  use,  a  drain  fairly,  is  to  be  drained,  the 
^estton  baa  to  be  looked  at  differently. 

For  a  retail  shop,  in  which  the  basement  story  is  often 

used  as  a  warehouse,  it  cannot  be  unreasonable  to  say  ^'*  ^n* 

that  the  story  shall  not  be  less  in  height  than      ...  8    6 

Flooring • 09 

Covering  of  drain     .     •     •     .     • 0    2} 

Height  of  drain 13 

Current  inside    •• 05 

Ditto      outside. 03 

Height  above  bottom  of  common  sewer 16 

Give 12  lOi 

As  it  may  be  laid  that  a  story  of  less  height  might  do  as  a  wareroom, 
and  in  order  to  keep  the  calculation  as  low  as  it  fairly  can  be  kept,  I  would 
assume  that  the  bottom  of  a  common  sewer  ought  not  in  any  part  to  be 
less  than  12  feet  beneath  the  surface  of  the  street. 

A»  to  the  site  of  Drains  or  Sewers. 

For  the  ordinary  purposes  of  one  house,  an  18-inch  main  drain,  receiving 
collateral  9-inch  drains,  may,  with  lair  usage,  last  many  years  without 
cleansing ;  but,  when  it  lias  to  be  cleansed,  the  trouble  and  the  cost  of 
digging  pits  from  the  surface,  and  raking  out  the  fllth»  will  be  con- 
siderable. 
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tb9.]biiHT<  But  for  the  UM  of  a  fine  of  houses  in  b  public  street,  wherein  mmik  om 
or  other  will  treat  the  drun*  untairly,  it  may  be  laid  down  as  a  first  prii-i 
ciple,  that  no  common  sewer  ahould  be  w  snUIl  that  an  ordinary  aiaed  mu; 
could  not  get  in  to  cleanse  it ;  for  if  it  were  10  tmall,  it  would  not  orlij 
soon  become  choked  up,  but  opening  the  surface  to  cleanse  it  would  slcr, 
or  moreorlesiimpede,  the  traffic  of  the  street.  1 


Taking  a  man  of  ordinary  size,  it  will  be  found  that  a  height  of  I  roo! 
1 1  inches  will  just  allow  him  to  iqueete  ihroi^h  on  hands  and  knees,  vi 
3  feel  3  inches  will  admit  him  crouchinfr,  and  4  feet  stooping.  To  thud 
must  be  added  2  or  3  inches  to  allow  of  the  niung  ol  the  body  wncn 
moving  forward;  end  there  should  be  some  addilional  allawsaee  for  inj 
durated  soil  in  the  boltom  of  the  aewer. 

Taking  these  data,  one  can  searcely  allow  lesa  thsn  from  a  fact  4  iotl-M 
to  2  feet  6  inches  for  a  man  to  crawl  through,  and  3  feet  <  indies  for  a  iii>^ 
to  crouch  through,  and  4  feet  4  inches  to  4  feet  6  inches  for  a  man  to  sii  o;i 
through ;  and  as  f«w  men  are  less  than  SI  inches  across  the  ahoultleis,  :1 
will  not  be  unreasonable  to  lay  that  2  feet  is  the  least  width  in  which  a  ird 
can  work  effectually,  aitlioiigh  he  may  pass  sidewise  through  14  inches. 

Applying  these  to  ttie  queetioti  of. what  is  the  tiftl  fised  scwar  that  oa%H 
to  be  built  in  any  street,  one  is  compelled  to  admit  that  it  ought  not  le  l< 
less  than  30  inchei  by  34  inehes  ;  and  its  depth  not  less  than  1 2  feet  In  ::i 
shallowest  part.  1 

The  thickness  of  the  brickwork  cannot  be  less  than  9  inches,  nur  would 
it  be  prudent  to  leave  fewer  than  two  tiers  of  strutting  and  planking  in  ilH 
grbunil. 

The  cost  of  such  a  aewer  would  probably  be  about  9*.  9d.  a-foot,  btinj 
somewhat  less  than  half  the  cost  of  a  sewer  4  feet  6  inches  high  and  2  (Etj 
0  inches  wide.  ' 

But  this  assumes  that  the  work  is  done  under  the  most  ravoonble  cii 
curastances.  and  at  the  present  low  prices;  and  the  calculation,  of  eoontj 
dues  not  include  gullies,  manholes,  &c.,  nor  securing  the  hotisca  of  ■ 
narrow  street.  1 

IftheCommissitfnersweretOBay,  We  will  charge  the  locality  with  hd 
the  cost  of  this,  the  smalleat  size  common  sewer  which  onght  in  any  cut 
to  be  made,  and  take  the  renainder  out  of  the  nies,  they  woaM  act  witn 


ObUacbe  to  Jn^travmmii^  in  Ihmnaffe*  ^1 

eiuseedtog  liberality,  and  roally  charge  the  hovse9  ▼ith  no  more  than  the  Mr.  b«  K«ii«y. 
common  cost  of  a  l5-inch  drain/ 

3/^iR.~The  term  common  sewer  (as  for  more  than  one  bouse)  is  used  in 
contradistinction  from  public  sewer  (as  unfit  for  more  extended  purposes); 
and  taking  the  limited  height  of  20  inches  from  the  bottom  of  a  public 
sewer  to  the  bottom  of  a  drain,  as  a  fair  and  reasonable  allowance  for  the 
accumulation  of  soil  in  inch  sewer,  before  the  private  drains  can  be  ob- 
structed, and  the  sewer  said  to  be  fbul :  by  adding  2  feet  6  inches  to  that, 
we  shall  And  that  4  feet  3  inoheii  is  the  least  height  which  it  is  advisable  to 
give  a  fmbUc  9999er,  but  4  feet  •  Inehes  is  better,  as  allowing  freer  space 
for  «l«a]iiii^. 


■»'^' 


W»  E.  HICKS  ON,  SsQ.,  examined*  w.  e.  Hsakson, 

VoD  wer9  one  of  the  Commiaaioners  of  Inquiry  into  the  State  of 
the  Hand'loom  Weavers? — -^Mr.  Senior,  Mr,  Samuel  Jones 
Lovd,  Mr.  Leslie,  and  myself,  were  the  members  of  that  Board, 

In  your  own  apeoial  report  on  the  state  of  the  weavers  in  the 
maiuiiacturiog  diatricts,  presented  to  the  House  of  Commons 
August  U,  1840y  there  are  some  observations  upon  the  defective 
habitations  of  the  working  classes.  Has  your  attention  been  sinoe 
directed  to  the  same  subject,  and  oau  you  supply  any  additional 
evidence  relating  to  the  objects  of  the  present  Uonumssion  ?- 


••<!-5*- 


My  attention  baa  been  continually  called  t^  various  points  con- 
nected with  the  present  inquiry^  from  the  circumstance  that  a 
considerable  portion  of  my  property  is  invested  in  houses^  and  I 
Ehali  have  great  pleasure  in  statmg  to  the  Commission  tb§  conclu- 
sions I  have  drawn  from  my  own  experience  of  what  are  the  chief 
obatacka  to  the  improvement  of  publio  health  in  towns.  Those 
obstacles  I  find  in  the  existing  defective  lawa  relating  to  drainagCf 
in  the  want  of  simplicity  and  efficiency  in  the  local  machinery  mr 
carrying  those  laws  into  effect,  in  tlie  regulations  of  the  Water 
Companies  relating  to  supplies  of  water,  and  in  the  present  mode 
of  assessing  houses  to  the  window- tax,  a  mode  of  assessmant  which 
operates  as  a  direct  encouragement  to  bad  ventilation, 

Will  you  state  first  any  fects  which  have  come  within  ^our  own 
kuowlec^  relative  to  the  obstacles  which  may  exist  to  improved 
drainage  1-^ — A  will  just  mention  the  difficulties  I  experienced  in 
a  recent  instance  in  getting  a  new  sewer  made  in.the  Cfity,  J  bad 
taken  a  plot  of  ground  for  a  building  investment^  extending  from 
Xo,  67,  Fleet-street,  178  feet  down  Water-lane.  Althou|{l»  so 
near  the  Thames,  there  was  no  sewer  in  the  street,  and  before  I 
could  build  up  a  new  row  of  houses  it  was  necessary  to  have  a 
sewer  made.  A  directed  my  architect,  thereforei  to^  ^pply  ^  the 
City  Comniissioners  of  Sewers,  and  to  state  the  obvious  fact,  that 
if  the  Commissioners  contemplated  making  a  sewer  at  anv  time  in 
that  neigbbourboodf  it  was  excee(£ngly  durable  that  it  should  be 
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w.  s.  BiAktoa  made  iiow»  before  the  new  houses  were  built.  The  answer  to  Hm 
^*  application  was,  that  a  sewer  in  Water-lane  could  not  be  made 
unless  the  inhabitants  would  contribute  210/.  toward  theenpease, 
about  one-third  the  total  cost  This  seemed  almost  equivaKnt  to 
a  refusal  of  the  application ;  for>  as  no  one  was  about  to  biuld  but 
myself,  no  other  person  was  equally  anxious  on  the  subject  widi 
myself,  and  it  was  very  doubtful  whether  the  money  coald  be 
obtained.  We  endeavoured,  however,  to  obtain  it;  we  applied  t» 
every  inhabitant,  and  took  great  pains  to  find  out  the  origiiiBl 
leaseholders,  freeholders,  and  others  interested  in  the  adjoiniii^ 
property.  But,  with  one  solitary  exception,  not  a  soul  -woaid 
contribute  a  shilling ;  and  I  must  say  the  reasons  assiraed  were 
in  many  cases  good  and  sufficient  ones,  and  reasons  miidi  show 
the  folly  of  expecting  to  raise  large  sums  for  sewers  in  tfab 
manner,  or  the  impolicy  of  enforcing  such  contributions  if  it  were 
proposed  to  do  so.  One  man  was  only  a  yearly  tenant,  and 
refused  because  he  had  no  permanent  interest  m  the  improvemenl 
of  the  property ;  another  was  a  leaseholder,  but  his  lease  was  just 
about  to  expire;  another  was  only  executor  to  an  esUitii  under 
which  the  property  was  held,  the  freeholder  being  dead ;  •another 
was  one  of  several  trustees,  all  of  whom  must  be  consulted,  and 
some  were  absent  in  the  country ;  in  other  instances  the  freeholder 
was  abroad,  and  the  agent  could  do  nothing  without  his  authority. 
Finding  this  to  be  the  state  of  the  case,  I  forwarded  another 
application  to  the  Commissioners  of  Sewers,  in  which  I  ofiered 
100/.  towards  the  expense  of  making  a  new  sewer,  although  my 
proper  share  of  the  contribution  was  but  351.,  and  urged  the  Com- 
missioners to  accept  this  sum  in  lieu  of  the  2102.,  which  could  not 
be  collected.  To  support  such  an  application,  it  was  intimated  to 
me  that  it  would  be  necessary  to  get  petitions  and  memoriab 
signed  by  the  most  influential  inhabitants  of  the  ward ;  and  as 
there  were  90  Commissioners  of  Sewers,  some  of  whom  might  be 
crotchety  on  the  subject,  to  make  by  private  exertions  as  nnmy 
friends  amongst  them  as  possible.  We  had  therefore  to  etevaas 
churchwardens,  overseers,  and  others ;  and  besides  all  the  letters 
and  attendances  of  the  gentleman  I  employed,  I  was  obliged 
myself  personally  to  attend  one  ward  meeting,  two  meetings  ^f  the 
Commissioners,  and  to  see  Sir  James  Duke,  on  t)w  bench  at  the 
Old  Bailey,  to  get  his  signature  to  our  memorial,  before  the  ftittl 
determination  of  the  Commissioners  could  be  obtained. 

Was  it  at  last  favourable  to  the  applicatioii? ^Ves;  I  was 

informed  that,  upon  payment  of  the  lOOi.  to  their  cterk,  Mr. 
Daw,  a  contract  for  the  new  sewer  shoidd  be  immediately  adver- 
tised ;  but  in  the  meantime  the  best  season  for  bmldnig  had 
passed  away.  The  negOciation  for  a  new  sewer  occupied  thrfe 
months,  and,  from  first  to  last,  it  was  six  months  before  the  seww 
was  completed.     We  had,  therefore,  to  commence  building  late  in 
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ifae  year,  at  every  dtsadyantage ;  and  it  was  Christmas  before  the  w.  k.  nfckaon 
TOmt  of  the  comer  house  in  Fleet-street  was  covered  in.  '^ 

Ib  what  year  was  this  negotiation  with  the  Gty  Commissioners  ? 
— •—In  the  spring  of  the  year  1842.  My  contribution  of  100/. 
vrafi  paid  into  the  Chamberlain's  Office  on  the  18th  of  June ;  the 
sewer  was  completed  the  beginning  of  October. 

What  is  the  inference  you  would  wish  the  Commissioners  to 
draw  from  the  facts  you  have  described  ?— dimply  that  if  my 
object  had  been  that  of  a  small  builder,  to  erect  cheap  fourth-rate 
ibr  the  poor^  it  would  have  been  quite  impossible  to  have 
^ted  tiiem  with  a  good  drainage^  from  the  serious  loss  arising 
from  the.  dqlay>  trouble,  and  expense  attendant  upon  the  present 
^ajstentK  ;  I  muat^  in  that  case,  have  contented  myself  with  the  old 


What  is  the  remedy  you  would  suggest?— ~The  remedy 
would  be,  first  to  simplify  the  local  machmery  for  tlie  administra- 
tion of  the  laws  relating  to  sewers,  by  giving  ibe  direction  of  them 
to  a  few  competent  surveyors  and  engineers,  engaged  for  the  public, 
instead  of  a  large  and  miscellaneous  body  of  gentlemen  and 
tradesmen,  having  no  practical  acquaintance  with  the  subject,  and 
governed  more  or  less  by  the  conflictins  interests  of  diiTerent  wards 
or  diflRnrent  parishes.  But  the  whole  of  the  laws  relating  to 
sewers  require  revision  ;  they  are  now  imperfect  and  contradictory. 
Can  you  give  an  instance,  from  your  own  knowledge,  of  any 

one  of' the  imperfections  to  which  you  allude? ^The  law  re- 

quire8>  and  very  properly,  that  no  house  shall  be  built  with  drains 
runiiin^.  across  it  from  the  adjoining  houses ;  yet  the  Commis- 
sioners have  not  power  to  divert  an  old  drain  without  the  consent 
of  the  occupier,  and  this  I  discovered  to  my  great  regret  when 
buildtiig  the  house  in  Fleet-street  to  which  I  have  referred.  The 
adjoming  house.  No.  66,  should  drain  into  the  Fleet-street  sewer, 
iostend'of  which  the  drain  runs  under  the  basement  floor  of  the 
new  house  I  have  built  (No.  67)  into  Water-lane. 

Does  it  not  occur  to  you  that,  under  any  system,  however  much 
improved  fibight  be  the  administration,  the  cost  of  the  first  outlay 
in  the  construction  of  a  new  sewer,  and  the  necessity  of  finding 

resourees  for  it,  must  always  be  a  serious  difficulty? On  the 

eoolrary,  I  am  satisfied  there  need  be  none  whatever.  There  are 
tw^  fnodes  of  meeting  the  expense  of  the  first  outlay : — ^the  one, 
by  authorising  loans  from  Government  or  private  capitalists  on 
liae  seearity  of  the  sewers-rate ;  the  other,  by  oflfering  to  exempt 
ftom  the  sewers^rate  for  a  certain  number  of  years  those  who 
-might  be  willing  to  construct  sewers  at  their  own  expense  under 
the  direcfttoQ  of  competent  surveyors  or  engineers.  For  example, 
if  I  had  been  the  proprietor  of  th^  whole  of  the  houses  in  Water- 
lane,  F  should  have  been  exceedingly  happy  to  have  made  the 
sewer  entirely  at  my  own  expensci  in  the  best  possible  manner,  if 
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w.  K.  Wkmi  in  return  the  property  coidd  have  been  exempted  from  the  pay- 
****        ment  of  sewers-rate  for  30  years ;  and  I  do  not  know  a  better 
investment  for  money. 

Will  you  explain  yourself  more  fully  ?—- — ^The  sewers-rate  m 
the  City  is  practically  5d.  in  the  pound,  which,  on  10  second-rate 
houses,  occupying,  on  opposite  sides  of  the  same  street^  a  frontage 
of  100  feet,  and  rated  at  only  50/.  per  annum  each,  would  produc*! 
10/.  8s,  4d.  per  annum;  but  the  cost  of  a  sewer  of  this  length 
would  not  exceed  100/.,  or  5/.  per  annum.  Thus,  by  making  my 
own  sewer  I  should  realize  a  large  profit,  if  exempted  from  rates. 
In  streets  of  great  importance,  such  as  Fleet-street,  where  the 
bouses  occupying  a  similar  frontage  are  rated,  upon  ^^n  average, 
at  100/.  per  annum  each,  a  rate  of  5d.  is  a  charge  of  2$  per  cent, 
per  annum  upon  the  original  cost  of  the  sewer. 

But  in  fourth-rate  houses,  or  in  tenements  occupied  by  the  poor, 

probably  the  same  rate  of  5c/.  would  not  be  rerauoeratire  ?» 

Houses  of  that  description  in  the  City  are  chiefly  situated  in  court< 
and  allevs,  where  at  present  there  are  no  sewers,  and  where,  if 
made,  18-inch  drains,  costing  only  4^.  6cl,  per  foot,  would  suffice, 
according  to  the  statement  of  Mr.  Roe,  engineer  for  the  Finsbury 
divi^ion,  I  am  the  owner  of  a  house  in  a  court  at  the  back  of  the 
Mansion  House,  in  which  there  is  no  sewer. 

Are  you  correct  in  asserting  that  the  sewers-rate  in  the  City  is 

5d.     Is  it  not  4d.  ? It  is  4d.  nominally,  but  practically  bd., 

because  it  is  customary  to  transfer  a  large  sum  from  the  con- 
solidated rate  fund  to  the  sewers- rate  fund,  both  funds  being 
under  the  same  management.  In  the  year  1841,  5,000/.  were  so 
transferred. 

That  is  to  say,  the  public  paid,  in  the  year  1841,  for  the  sewers, 
over  and  above  the  amount  of  the  sewers-rate,  the  sum  of  5,000/. 

collected  in  tlie  name  of  the  consolidated  rate  ? Elxactly  so. 

The  City  accounts  connected  with  the  local  rates  are  so  mixed  up 
together  that  no  rate-payer  can  correctly  ascertain  the  full  amount 
of  his  contribution  for  any  one  object  separately.  Hie  consolidated 
rate  for  pavin^^,  watering,  and  cleansing,  and  the  sewer^'-rate. 
must  be  regarded  as  the  same ;  and  I  find  from  a  Parliamentary 
return  (No.  467,  1842),  that  the  total  sum  received  undpr  these 
heads,  in  the  City,  for  the  year  ending  September  29, 1841,  was 
64,697/.  17 s.  3i/,  out  of  which  the  expenses  of  management 
.amounted  to  5,507/.  10^.  Id. 

You  are  of  opinion  that  the  expenditure  of  the  City  Commis- 
sioners cannot  be  adduced  as  an  instance  of  econonaical  adminis- 
tration ? Certainly  not.    But,  to  confine  myself  to  the  supposed 

difficulty  of  raising  the  money  for  the  first  outlay  in  the  construe* 
tion  of  sewers: — Companies  might  be  formed  in  a  week  for 
draining  effijctively  every  part*of  London  now  without  sewers,  if 
authorized  to  collect  a  sewers-rate  of  4d.  in  the  pound  for  a  fixed 
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Mriod  of  30  or  40  years.  The  question  is  one  merely  of  figures.  w.E.^ckfon, 
We  know  the  cost,  in  ordinary  dreumstances,  of  constructing 
sewersy  per  foot,  and  we  could  ascertain  from  the  parish  books 
what  a  rate  of  4d.  in  the  pound  would  produce  for  any  one  street 
requiring  to  be  drained^  and  the  profits  of  the  speculation  would 
therefore  be  capable  of  mathematical  demonstration. 

Con  you  inform  the  Board  what  a  rate  of  4d,  in  the  pound 
would  produce  upon  the  whole  rental  of  the  metropolis  ? — — 
About  120,0002.  per  annum,  a  sum  sufiicient  to  pay  interest  at 
6  per  cent.  &xr  a  loan  of  2,000,000/.,  should  it  be  necessary  to 
raise  such  an  amount  for  the  drainage  of  the  metropolis.  The 
rental  of  the  metropolis,  as  assessed  to  the  police-rate,  is 
8j779,799/, ;  but  this  includes  the  suburban  districts,  and  would 
realize  more  than  the  sum  I  have  named. 

Are  YOU  not  aware  that  in  certain  cases  of  drainage  the  cost  of 
the  worKS  to  be  executed  must  necessarily  be  disproportionate  to 

the  resources  of  the  immediate  neighbourhood  ? Undoubtedly 

there  are  such  cases;  and»  on  this  account,  whatever  districts 
might  be  intrusted  to  individuals  or  local  bodies,  the  drainage  of 
the  metropolis  cannot  be  perfected  without  a  considerable  ex- 
nenditure  on  the  part  of  a  Board  of  Public  Works,  which  should 
nave  the  supervision  of  tlie  whole ;  for  instance,  the  improvements 
required  for  the  better  drainage  of  the  lower  parts  of  Westminster, 
and  especially  in  the  neighbourhood  of  the  King's  Scholars'  Pond 
sewer,  appear  of  too  expensive  a  character  to  oe  undertaken  by 
the  Westminster  Commissioners. 
Will  you  explain  the  nature  of  the  improvements  you  consider 

to  be  required  in  that  locality  ? If  the  Board  will  have  the 

goodness  to  look  at  any  map  of  London,  they  will  see  that  the 
King's  Scholars*  Pond  sewer  is  a  large  open  sewer  running  at  the 
back  of  a  long  line  of  houses  in  Vauxhall  Bridge-road.  Six  of 
the  houses  in  that  line,  forming  what  is  called  Trellick-place, 
unfortunately  belong  to  me ;  I  say  unfortunately,  because,  owing 
to  the  nuisance  of  me  sewer,  the  property  is  quite  unimprovable. 
The  sewer  is  exactly  under  the  bed-room  windows  of  these  bouses, 
and  the  stench  from  it  in  summer,  at  high  water,  when  the  contents 
of  the  sewer  cannot  escape  into  the  Thames,  and  when  a  hot  sun 
is  playing  upon  their  exposed  surface,  is  necessarily  great. 
Have  you  applied  to  the  Westminster  Commissioners  to  cover 

m  the  sewer? 1  have  done  so,  but  Mr.  Donaldson  tells  me  that 

although  the  object  is  a  desirable  one,  the  expense  of  covering  in  the 
8ewer,  owing  to  its  great  width,  would  amount  to  41.  per  foot,  and 
he  does  not  think  the  Commissioners  could  entertain  such  a  propo- 
sition merdy  to  benefit  the  occupants  of  hoases  along  that  line. 
Lower  down  the  road,  therefore,  Mr,  Cubitt  intends  to  cover  in  the 
sewer  at  hb  own  expense. 
Do  your  tenants  complain  of  the  sewer  as  a  nuisance  ? ^They 


236  Drainage  of  Hovses  in  the  VauxhaU  Road. 

w.  E.  HickMs,  have  repeatedly  complained  not  only  of  it  as  a  nuisance^  f>ut  of 
^*  serious  illness  occasioned  bv  the  stench  arising  from  it.  But  were 
it  not  for  the  sewer,  I  could  get  a  better  class  of  tenants  for  these 
houses  than  their  present  occupants;  as  it  is,  I  am  obliged  to  let 
the  houses  to  poor  families,  who  depend  upon  lodgers  for  the  pay- 
ment of  their  rent,  and  these  lodgers  are  continually  leaving  from 
illness.  Only  ten  days  ago  one  ot  my  tenants  said  to  me,  *^  Sir,  it 
is  impossible  to  let  my  best  rooms,  every  person  who  lives  in  them 
is  taken  ill." 

May  not  this  arise,  not  from  the  sewer,  but  from  the  defective 

state  of  the  drains  belonging  to  the  houses  ? ^It  arises  from  both 

causes ;  but  I  am  much  concerned  to  find  that  the  drainage  cannot 
be  improved  without  a  reconstruction  and  a  diversion  of  the  whole 
line  of  sewers  in  that  district.     These  houses  do  not  drain  into  the 
King*s  Scholars*  Pond  sewer,  which  is  so  close  to  them,  but  into  a 
private  sewer  on  the  opposite  side  of  the  Vauxhall-bridge  Road, 
with  which  they  communicate  by   12-inch  drains.     But  as  the 
bottom  of  that  sewer  is  at  the  shallow  depth  of  only  six  feet  ten 
inches  from  the  pavement,  it  is  impossible  in  crossing  the  road  to 
get  an  adequate  fall.     The  coal-ceilars,  thei'cfore,  mioer  the  houses 
of  Trellick-place,  although  only  four  feet  six  inches  deep,  become 
practically  ofiFensive  cesspools,  into  which   the  water  from   the 
neighbouring  drains  and  the  King's  Scholars*  Pond  sewer  perco- 
lates through  the  brickwork.     I  should  add,  however,  that  Mr. 
Doull,  the  surveyor  of  the  Westminster  Commissioners,  says  that 
as  the  King's  Scholars'  Pond  sewer  is  lined  with  brick-work,  three 
bricks  thick^  it  is  impossible  that  the  contents  of  the  sewer  can 
find  their  way  through ;  but  other  surveyors  tell  me  that  water 
will  find  its  way  through  any  thickness  of  brick-work  not  lined 
with  cement,  and  this  would  appear  to  be  the  case,  as  the  water  in 
my  coal-cellars  rises  the  highest  at  high  tides. 

What  remedy  would  you  propose  for  the  defective  drainage  you 

have  described  ? 1  think  the  King's  Scholars'  Pond  sewer  should 

be  covered  in  and  diverted  from  its  present  course.  It  might  run 
down  the  middle  of  the  Vauxhall-bridge  Road,  instead  of«  as  at 
present,  close  to  the  back  rooms  of  a  long  line  of  houses.  I  trust 
this  Commission  will  not  separate  without  recommending  a  public 
grant  for  immediately  covering  in  every  open  sewer  of  me  metro- 

Solis.  This  is  not  a  solitary  case;  in  the  neighbourhood  of 
iethnal-green  there  are  many  open  ditches  which  ser\^e  as  sewers, 
the  exheuations  from  which  aflect  the  surrounding  houses  with 
typhus  fever.  Whatever  may  be  left  undone,  such  nuisances  should 
not  be  suffered  to  exist  an  hour. 

Is  not  the  level  of  the  Vauxhall-bridge  Road,  and  chiefly  that 
of  the  lower  parts  of  Westminster,  so  little  above  high-water  that 
sewers  could  not  be  sunk  to  a  greater  depth  than  at  present  to 
give  proper  dramage  to  the  basement  floors  ? From  the  con- 
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versalions  I  have  had  with  civil  engineers  on  the  Bubject,  I  think  w.  k.  HkkMib 
that  there  are  practically  no  difficulties  on  this  head  which  could         ^' 
not  be  overcome ;  but  it  mighty  perhaps,  be  necessary  to  assist  the 
discharge  of  the  sewers  at  high-water  by  a  tide-mill,  or  a  steam- 
engine,  as  in  the  Fens  of  Lincolnshire.     Not^  however,  beins  a 
civil  en^neer,  I  cannot  speak  to  tins  question.     T  only  know  toat 
the  dramage  in  the  neighbourhapd  of  this  portion  of  my  property 
is  in  a  defective  state,  and  that  I  would  most  cautiously  avoid  it 
for  my  own  residence.    When  drains  cannot  be  made  at  a  depth 
of  four  feet  six  inches,  the  foundations  of  the  houses  must  oflen 
stand  in  a  soil  saturated  with  moisture,  as  in  my  case^ — and  it  b 
tlien  impossible  to  prevent  damp  rising  in  the  walls.     But  I  have 
been  surprised  at  tne  little  attention  which  has  been  paid  to  this 
subject,  even  in  the  most  fashionable  parts  of  the  same  district.  / 
A  large  hquse  in  Ecclestone-street,  at  present  occupied  by  Mr, 
Grote,  was  built  without  any  outlet  for  the  drains.     It  had  become 
nearly  uninhabitable  from  this  cause  before  the  defect  was  dis-    j 
covered. 

What  evidence  are  you  enabled  to  give  the  Board  from  your 
own  personal  knowledge  upon  the  supply  of  water,  as  affecting  the 

healuifulness  of  habitations  in  the  metropolis  7 ^I  wish  to  add 

luy  testimony  to  that  of  every  practical  man  who  is  acquainted  with 
the  pooi'er  class  of  habitations,  that  a  greater  blessing  could 
scarcely  be  conferred  by  Government  upon  the  working  classes  of 
Loudon,  or  one  more  essential  to  health  and  comfort,  than  that  of 
a  cheap  and  abundant  supply  of  water,  and  that  the  present  mode 
of  supply  is  about  the  most  expensive  and  inefficient  that  can  be 
devised. 

Can  you  support  that  opinion  by  any  facts  that  have  passed 

under  your  observation  ? 1  will  state  the  nature  of  the  supply 

about  Stepney,  from  the  East  Loudon  Water-works.  The  district 
is  a  very  ppor  one,  and  owing  to  what  is  termed  by  the  Directors 
of  the  Company  *'  the  waste  of  water*'  in  that  neignbourhood,  but 
which  mi^it  be  perhaps  more  correctly  described  as  the  disposition 
of  the  poor  to  use  more  water  than  they  can  afford  to  pay  for,  the 
water  is  supplied  at  such  a  low  pressure  that  it  will  not  reach  a 
cistei;Q  oa  the  first  floor  of  a  fourth*rate  house.  This  fact,  or 
perhaps  my  ignorance  of  it,  together  with  the  Company's  regula* 
tion  tb^  no  two  tenements  should  be  supplied  from  one  cistern, 
has  ti;^y^]:ecently  caused  me  to  incur  a  loss  of  nearly  30/. 

Will  ypu  state  the  particulars  ? ^I  had  given  directions  for 

fiitin|{  up  two  tenements  in  Ashley-place,  Stepney,  as  shops  and 
stables.  Over  each  of  the  shops  was  a  small  bed-room  and  water- 
closet,  but  when  they  were  finished  we  discovered,  first,  that  although 
the  cistern  for  these  closets  was  but  nine  feet  from  the  ground,  tne 
Company  would  not  supply  water  at  that  height.  Next,  that  as 
there  were  two  tenements^  we  piust  provide  two  cisterns,  instead 
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w.G.Hieiiioi^  of  the  one  large  slate  cistern  which  we  had  made,  lliaeonse- 
^  quence  of  these  regulations  was,  that  we  had  also  to  provide  tanks 
on  the  ground-floor^  and  then  pumps  to  pump  up  the  water  to  the 
first  floor^  in  order  that  the  water-closets  which  we  had  placed 
there  might  be  clesmsed.  This  was  an  extra  cost  upon  two  tene- 
ments (let  at  only  12/.  per  annum  each)  of  27/.  1^.  m.,  in  ddditioa 
to  the  annual  charge  for  water,  which  is  32«. 

That  expense  would,  of  cours^^  not  have  been  incurred  if  you 
had  been  aware  of  the  regulations  of  the  Company  before  you  com- 

menced  building  ? It  would  not  so,  but  such  regulatioas  would 

siill  have  involved  a  serious  unnecessary  cost ;  and  I  submit  that 
on  the  public  at  large  they  operate  most  mischievously.  There  is 
now  no  adequate  protection  against  fire,  and  public  ornaoientai 
fountains  might  be  constructed  in  every  street  for  the  expense 
incurred  by  builders  of  providing  separate  cisterns  or  water-butts, 
with  their  apparatus  of  pipes  and  ball-cocks  for  every  separate 
tenement  of  a  crowded  court. 

In  the  City  water  is  supplied  at  a  greater  height  than  that  you 

have  mentioned  ? At  a  greater  height,  but  not  high  enough. 

In  the  case  of  the  house  in  Fleet-street,  which  I  have  before  men- 
tioned, a  first-class  buildiQg^  erected  at  an  expense  of  between 
2000/.  and  3000/.,  I  was  anxious  that  the  water  should  be  laid  on 
to  every  floor,  but  we  found  this  impossible ;  the  Company  supply 
it  to  the  second  floor  only,  and  we  are  obliged  to  raise  it  to  the 
water-closet  on  the  third  floor  by  pumps.  It  appears,  however,  to 
me,  that  with  the  inexhaustible  resources  of  water  at  our  conunand, 
and  the  great  mechanical  powers  we  now  possess,  there  ia  no 
adequate  reason  that  water  should  not  be  supplied  to  the  top  of 
every  house  in  London,  excepting  perhaps  a  few  built  on  the 
summit  of  Hampstead  or  Highgate-hills. 

In  what  respect  do  you  consider  that  the  present  mode  of  assessing 
houses  to  the  window-tax  is  unfavourable  to  the  healthfulness  ^ 
habitations  ? — -^^By  operating  as  a  premium  upon  defective  con- 
struction. The  legislature  now  says  to  the  builder,  plan  your 
houses  with  as  few  openings  as  possible,  let  every  house  be  ill 
ventilated  by  shutting  out  the  light  and  air,  and  as  a  reward  for 
your  ingenuity  you  shall  be  subject  to  a  less  amount  of  taxation 
than  your  neighbours.  The  Board  is,  of  course,  aware  that  win- 
dows are  now  charged  by  a  scale,  the  tax  increasing  at  an  average 
rate  of  about  8^.  3</.  for  every  window,  whether  large  or  small. 
Hence  the  number  of  windows  in  a  house  becomes  to  builders  of 
second  and  third-class  houses  a  very  serious  consideration*  Sup* 
posing  a  house  to  contain  12  rooms,  if,  to  make  these  rooms  cheerful 
and  pleasant  I  have  put  two  windows  in  each  room,  and  tfiereby 
ensured  a  current  of  air  passing  from  front  to  back,  the  window- 
tax  for  that  house  amounts  to  7/.  5*.  9</. ;  but  if  I  have  put  but 
one  window  to  each  room^  the  window-tax  is  but  2/.  4#.  M., 
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showing^  a  differenee  of  5/.  1*.  per  annum ;  and  I  need  scarcely  say  ^*  b /Mteto«in, 

t  hat  a  diAference  of  only  10^.  per  annum  is  quite  enough  to  influence  '^ 

btdlders  of  dwap  houses  in  trying  to  save  such  a  sum.     But  the 

same  considerations  affect  the  building  of  eren  first-class  houses. 

I  have  been  offered  a  rent  of  210/.  per  annum  for  a  house  unbuilt, 

on  condition  that  the  plan  should  be  altered  so  as  to  reduce  the 

amount  of  the  window-tax,  for  which  the  house  would  otherwise 

be  Kable.    llie  consequence  is,  that  in  the  majority  of  new  houses 

one  large  window,  of  the  largest  size  allowed,  is  made  to  serve  the- 

purpose  of  two  windows ;  and  privies,  closets,  passages,  cellars,  \ 

roofe,  the  very  places  where  mephitic  vapours  are  most  apt  to  * 

lodge,  are  now  left  almost  entirely  without  ventilation.    An  opening   - 

only  a  foot  square,  even  if  intended  merely  to  admit  the  air,  and 

not  glased  against  the  weather,  makes  the  house  liable  for  an 

additional  8^.  3d,  per  annum.     I  spoke  but  lately  to  a  man  in 

humble  circumstances  who  had  put  in  his  privy  a  single  pane  of 

glass ;  it  was  discovered  by  the  assessor,  and  rather  than  pay  the 

tax  (the  money  being  an  object)  the  pane  of  glass  was  removed,  and 

the  opening  bricked  up. 

What  has  been  the  operation  of  the  4th  and  5th  William  IV. 
cap.  54,  by  which  all  occupiers  of  houses,  if  duly  assessed  to  the 
window-tax  in  1835,  were  permitted  to  open  as  many  windows  as 

they  pleased  without  additional  charge? The  immediate  effect 

was  that  everybody  began  improvincf  the  comfort  and  healthfulness 
of  their  houses  by  letting  in  more  light  and  air,  but  the  result  has 
been  that  all  who  did  so  have  found  themselves  caught  as  in  a 
trap.  A  quibble  was  raised  by  the  lawyers  as  to  the  meaning  of 
the  words  "  duly  assessed/*  and  upon  one  ground  or  another  they 
proved  that  nobody  was  duly  assessed  in  1835.  Those  persons, 
therefore,  who  could  not  afford  to  pay  the  tax  for  their  new  windows, 
have  stopped  them  up  again,  and  the  loudest  complaints  prevail 
throughout  the  country  of  what  is  termed  breach  of  faith  on  the 
part  of  Government.  A  near  relative  of  mine  was  surcharged  for 
15  additional  windows,  on  the  plea  that  he  was  not  duly  assessed 
in  1835,  because  there  were  then  in  his  house  windows  stopped  up 
with  lath  and  plaster  which  ought  to  have  been  stopped  up  with 
brick.  He,  however,  escaped,  fortunately  being  able  to  produce 
evidence  to  show  that  the  windows  referred  to  had  been  stopped  up 
in  that  manner  for  50  years,— *in  ftict  long  prior  to  the  38th  of 
Geoi^  III. 

Is  your  objection  to  the  tax  itself,  or  merely  to  the  mode  of 

assessment  ? -I  do  not  expect  in  the  present  state  of  the  revenue 

to  see  the  window-tax  repealed,  but  the  revenue  gains  nothing  by 
the  present  mode  of  assessment,  while  the  public  sustain  a  most 
serious  injury.  I  would  submit  that  all  new  houses  should  be 
assessed  upon  the  principle  that  every  house  built  requires  for  light 
and  air  a  certain  number  of  openings  in  proportion  to  its  cubic 
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. w.  B.  Hiduoa.  contents,  and  these  openings  should  be  paid  for  whether  tbey  esdst 
^*  or  not.  This  would  at  once  remove  every  temptation  to  defective 
construction ;  and  I  think  that,  after  a  house  had  been  once 
assessed,  the  proprietor  should  be  at  liberty  to  make  aa  many 
additional  openings  as  he  pleased,  in  &ct,  to  turn  the  whole  of  the 
walls  into  glass  if  he  thought  proper.  I  most  sincerely  hope  that 
the  serious  and  earnest  attention  of  the  Commission  will  be  given 
to  this  part  of  their  inquiry.  A  great  practical  improvement  can 
be  effected  without  any  loss  to  the  revenue,  and  by  a  few  very 
simple  clauses.  The  majority  of  houses  of  the  second  and  third 
class  will  never  be  so  constructed  as  to  be  healthful  habitations 
while  assessed  to  the  window-tax,  as  at  present. 

As  cottage  tenements  are  exempted  from  the  window*tax;  is  it 
not  necessarily  inoperative  as  far  as  the  habitations  of  the  poor  are 

concerned  ? Houses  having  less  than  eight  windows  are  exenapt ; 

but  the  window-tax,  I  must  submit,  is  not  therefore  inoperattre  a^ 
it  regards  the  working  classes  of  towns.  In  London  the  poor  do 
not  Uve  in  cottages,  but  several  families  occupy  lodgings  in  the 
same  house,  and  that,  perhaps,  a  house  built  with  the  maximum 
of  untaxed  windows  allowed  by  the  law.  One  more  window  would 
possibly  let  a  little  sunshine  into  a  akck  room ;  but  the  landlord 
says  "  No,  the  bouse  would  then  have  eight  windows,  and  lahould 
be  liable  to  a  tax  of  16^.  Gd.  per  annum. '  If  the  CommissioQers 
would  examine  personally  the  houses  in  which  the  poor  live  in  the 
close  courts  and  alleys  of  the  metropolis,  they  would  be  surprised 
at  the  number  of  dark  staircases  and  filthy  holes  which,  although 
on  upper  floors,  are  quite  as  ill  ventilated  and  unfavourable  to 
health  as  the  cellars  of  Liverpool.  And  the  permanent  cause  of 
this  state  of  things  is  the  option  given  to  builders  of  saving  money 
in  taxation  by  shutting  out  air  and  light. 

You  would  take  away  that  option  f Entirely.     I  would  pass 

a  law  to  the  effect  that  if  a  house  contained  12  squares  on  a  floor, 
it  should  be  liable  for,  say  six  windows  on  that  floor;  but  that  the 
owner  might  open  six  more  windows  on  that  floor  if  he  pleased 
without  additional  charge.  I  have  thought  long  and  serioisly  on 
this  subject,  and  am  convinced  that  the  simple  alteration  I  have 
proposed,  by  which  the  revenue  need  not  lose  a  shilling,  would 
confer  a  greater  blessing  upon  the  middle  and  working  classes,  as 
regards  their  habitations,  than  it  would  be  possible  for  this  Com- 
mission to  obtain  for  them  in  any  other  way  at  so  cheap  a  cost 
Other  means  of  ameliorating  their  condition  may  require  local 
taxes  or  public  grants ;  but  here  a  great  practical  improvement 
may  be  effected  by  the  stroke  of  a  pen. 
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WILLIAM  DYCE  GUTHRIE,  Esq.,  examined.       ,    .     .    w.  d.  omhiu^ 

Vo0  have  turned  your  attention  a  good  deal  to  drainage  and 
odier  subjects  comieeted  with  the  health  of  towns,  have  you  not  ? 
1  hare. 

The  CommisBbners  understand  your  attention  has  been  given  t6 
tliat  subpect  for  many  years,  and  you  have  collected  a  good  deal  of 
information  upon  it? 1  have. 

Have  you  paid  special  attention  to  the  subject  of  town  sewerage 

and  the  deaastng  of  streets? 1  have:  being  convinced  that 

mudi  sickness  results  from  emanations  from  decomposing  filth/ as 
ifeli  on  tha- surface  of  streets  and  roads  as  in  the  interior  of  drains 
and  sewefBy  I  have  directed  my  inquiries  with  a  view  to  cKscover 
the  best-  uMaas  of  r^nedying  the  evils. 

You  have  proposed  some  mechanical  improvements  for  the  pre- 
ventioa-of  the  eonsequencee  of  emanations  from  sewers,  and  have 
turned  you  attentiou  ffonerally  to  the  improvement  of  the*  sewerage 
in  large  lewns? 1  have.  My  attention  has  been  more  especi- 
ally dmeted  to  private  drainage,  or  the  seWerage  of  individual 
tenements  ;  for  I  am  satisfied  the  public  health  is  tnore  deleteriously 
iofluenced  by  the  exhalations  which  arise  A*om  pent-up  matter 
in  them  than  by  those  which  issue  firom  the  great  main  or  common 
sewer*  ' 

You  are  aware  that  in  some  districts  of  London  sewerage  is 
condudsd  on  the  system  carried  on  for  many  year^  past,  and  that 
in  other  districts  a  different  arrangement,  by  the  introduction  of 

what  is  called  flushing,  has  been  made? 1  am  aware  of  the 

system  of  flushing  in  adoption  ^  in  the  Holbom  and  Fihsbury 
divisions  of  this  metropolis,  and  I  look  upon  that  as  a  great  im- 
provement, far  I  have  had  repeated  opportunities  of  judging  of  its 
ben^bial  effiects ;  but  I  hold  every  system  of  flushing  to  be  im- 
jierfect  whidi  merely  hurries  along  the  contents  of  the'  principal 
or  main  sewers  while  the  putrefying  debris  of«*inhabited  tenements 
is  left  midiBkurbed  in  house  drains. 

Ha^  yoii  notked  the  emanations  from  sewers  in  those  different 
places.?— —I  have. 

What  is  your  observation  as  to  to  their  effect  on  public  health; 

bow  do  they  eseape  ? ^They  escape  by  the  improper  position  of 

tbe  gully^gratings,  and  from  these  not  being  trapped.  By  improper 
position,  •  [  mean  die  top  of  an  eminence,  where  no  surface  water 
can  by^poflsihility  accumulate ;  gratings  and  gullies  are  therefore 
injurious  in  such  situations  when  untrapped.  Tw6  6t  more  of 
large  sizes  are  frequently  to  be  found  where  a  small  one  is  only 
required^  therefore  unnecessary  expense  has  been  added  to  injury. 

What  do  you  suggest? As  the  debris  from  any  tenement  can 

only  be  carried  off  by  the  water  which  is  furnished  to  it^  the  size  of 
the  tube  to  carry  off  that  water  after  the  soil  is  added  to  it  ought 
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^'  D^ttUiito,  tQ  jjgaj.  a  direct  proportion  to  the  supply  of  water.  The  soil-pipe 
of  a  water-clos^  is  seldom  tno^e  than  (Wo  or  fhree  inches  in 
diameter^  and  the  pipe  never  becomes  choked  up^  for  the  hydraulic 
pressure  is  so  great  tliat  nothing  impin^ng  on  the  interior  surface 
of  the  tube  can  resist  its  force  ;  all  matter  is  regularly  washed  o? 
each  time  the  tube  is  flushed,  with  even  the  dmall  quantity  ol 
water  contained  in  the  basin  of  a  common  water-closets 

You  think  that  the  size  of  the  internal  drains  is  one  material 
point ;  that  they  are  made  too  large>  and  that  they  ought  to  he 
smaller^  that  a  ceiftain  quantity  of  waiter^  beiiig  small^  may  hate 
an  influence  upon  them  7 — ^Yes )  and  I  would  beg  to  direct  especial 
attention  to  these  facts^  for  I  stm  decidedly  of  opinion  that  the  ^eat 
evils  of  sewers  copiplained  of  are  mainly  referable  to  the  errors 
existing  in  this  department  of  seWage.  The  reason  i%hy  houi^e- 
drains  act  so  imperfectly,  that  they  frequently  get  entirely  choked 
up,  is  simply  because  their  too  limited  supply  of  water  is  spread 
over  so  great  a  surface  tiiat  its  power  to  carry  along  matter  in 
sruspension  is  lost«  Choking  from  ctccunmlaiion  seldom  takes  placr 
in  the  small  iron  or  lead  soil-pipe,  neither  would  such  a  circuQi- 
stance  ever  take  place  if  the  calibre  of  the  tube  of  drains^  intended 
(o  carry  off  the  soil,  were  not.  made  so  great  that  the  tisual  allow- 
ance of  water  is  unequal  to  the  task  of  washing  out  its  interior. 

What  do  you  think  ought  to  be  the  form  of  mose  drains? — Ths 
tubes  I  would  employ  for  house-drains  should  b^  circular,  as  that 
form  facilitates  their  manufacture^  and  they  can  b<)  made  so  strong 
that  there  need  be  no  apprehension  of  Want  of  i$trenyth  in  the 
material. 

What  diameter  do  you  Suggest?-*—— Not  more  for  B^f  ordinarj 
tenement  than  from  three  to  sit  inches.  On  wbtnb  occasions 
perhaps  a  greater  diameter  mAy  be  necessary. 

Do  you  consider  that  sewers  being  curved  at  the  bottom  is  ac 

important  point,  inaemuch  as  it  gives  full  action  to  the  water  ? 

The  curved  idvert  e(%the  bottom  cff  main  setters  is  indi9pensable  to 
their  perfect  action,  and  I  admire  those  modt  which  have  the 
segment  of  a  smaller  oirde  at  bottom  than  at  top«  for  the  verr 
reason  that  such  an  arrangement  gives  full  action  to  water  at  thr 
time  when  it  was  most  neieded,  viz.  wheii  the  quantity  is  smallest. 
The  shape  I  approve  Of  is  that  in  use  in  the  Finsbury  and  Holborn 
commisedon. 

Do  you  think,  with  respect  to  the  material  that  would  be 
required,  they  should  be  made  of  the  cheapest  material  odd* 
sistently  with  their  being  properly  constructed  ? — As  cheap  as  u 
ctmsistent  with  sufficient  strength  of  material  to  fesbt  considerabk 
hydraulic  pressure;  becausoi  should  any  oostnictiod  occur  (a 
circumstance  which  J[  do  tiot  think  would  ever  happed  in  drains 
of  the  desct'iption  I  speak  of),  that  obatruetioti  coidd  be  readily 
removed  by  ehoap  hydraulic  a|>paratus. 
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You  spoke  of  three  or  six  inches  fbr  email  drains  ?-— u-Yetf*  w.  D;,G?ii«Ni 
Do  you  think  it  would  be  practicable  to  have  those  formed  of 
[t)ng  drain-tilesj  if  they  were  made  one  part  to  fit  on  another  ?■ 
cheap  arrangement  of  that  kind  might  be  adopted  trith  advan- 
ge  fur  properties  of  small  value.  Strong  draift-tileS,  made  of 
xkI  material^  and  carefully  burned^  I  have  seen  us^d  in  Scotland 
r  sen  erisg.*  These  were  carefully  plac^d>  and  cctatinue  to  operate 
rtVctly^  and  have  been  found  of  suf&cient  strength  t<>  support  aii 
nimbent  weight  of  14  or  15  feet.  But  I  wouTd  give  a  decided 
reference  to  perfectly  circular  tubes  cff  eptire  pieces  in  moderate 
tigths.  I  would  suggest  that  glaaing  the  interior  of  these  tubed 
t)(iid  be  an  immense  improvement,  for  the  smoothness  of  the 
I azetl  surface  would  vastly  facilitate  the  remdval  of  dirt  and  filthi 
k1  the  additional  expense  would  be  inconsiderable. 
Do  you  conceive  that  if  so  made  that  would  be  one  of  the 
teapest  and  most  effectual  materials  fbh  the  humbler  classes  of 

wyes  ? Yes. 

Considerably   cheaper  than  if  it  were  of  bricks? Much 

tt^aper.     I  would  suggest  that  the  interior,  even  of  these  coarse 
es  should  be  glazed^  which  would  not  materially  add  to  the 
>^t,  and  would,  for  several  reasons,  be  a  great  improvement. 
With  regard  to  carrying  out  these  improvements,  have  you  any 
hor  observation  to  make ;  do  you  approve  of  flushing,  and  how 

Mild  you  flush  ? ^To  suppose  any  system  of  flushing  would  be 

ficient  or  perfect^  where  attention  is  paid  to  the  Common  tk  nknn 
wcrsalon^,  while  the  shbtt  connecting  drains  from  houses  are  left 
itirely  uninflu^oed  by  the  body  of  water  which  inay  be  passed 
ong  the  main^  would  be  as  dbsurd  as  to  stippose  thbt  perfect 
irfuce  cleanliness  of  a  larffe  town  had  been  effected  because  dirt 
1(1  mud  had  been  removed  from  the  ftl6e  of  the  principal  streets 
kI  thoroughfares,  whilst,  tiarrow  street*,  cdurts,  and  alleys  ivere 
Itirely  neglected.  It  is  idle  to  expect  to  effect  the  desired  im^ 
*o\ement  in  health  of  towns  without  attention  being  bestowed  in 
It"  first  instance  to  both  these  departments,  viz.^  bleanliness  ill 
iiall  drains  from  houses,  and  of  narrow  coufts  and  lanes.  This 
of  primary  and  paramount  importance ;  therefore  I  commence 
ith  these,  and  I  hope  to  show  that  my  system  of  flushing  is 
either  inconststent  with  hydraulic  laws  nor  the  legitimate  flow  of 
wage.  I  may  here  premise  that  I  would  lay  it  down  as  an 
vioin  that,  in  the  nietropolis,  cesspobls  ought  under  no  circuhi- 
atices  to  be  tolerated,  as  sources  of  unnecessary  expense  and  of 
i3(^ase,  much  less  ought  they  to  be  propagated  by  any  legal  enact- 
leuts;  neither  should  privies  be  permitted  which  have  not  a 
ipply  of  Water.  The  mode  of  flu^ng  which  I  think  superior  td 
17  system  yet  in  operation  may  be  thus  shortly  desciibed :  pre- 

^  Fide  ysge  363. 
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r..  D.  Guthrie  suming  that  the  existing  defects  in  private  drains  have  befl 
***•  remedied  by  the  substitution  of  strong  tubes  of  small  calibre,  aa 
presuming  that  there  is  an  arrangement  in  each  tenement  h 
carrying  oflT  the  soil  by  water,  then  all  that  is  necessary  to  secw 
perfect  cleanliness  is  to  erect  a  water-tank  or  resenroir,  a 
dimensions  suited  to  each  individual  case,  in  such  a  situation  tht 
its  contents,  when  suddenly  evacuated,  may  sweep  the  whol< 
length  of  the  private  sewer,  filling  completely  its  interior,  aiw 
thereby  efifectually  carrying  every  impurity  before  it  on  to  *b! 
street  or  common  sewer.  Houses  "having  water  laid  on  need  m 
be  subjected  to  additional  water-rates  for  a  supply  to  its  flushinj 
tank,  for  if  the  rain  water  were  conducted  to  it  in  the  manw 
represented  in  this  diagram,  the  purposes  of  flushing  would  h 


perfectly  attained.  Let  the  water  from  the  roof  enter  the  cisteri 
at  A,  as  represented  in  the  woodcut.  Should  the  fall  of  rain  U 
greater  than  the  cistern  is  calculated  to  contain*  the  surplus  m.^j 
be  carried  off  by  the  waste-pipe  C,  on  which  a  valve  of  simplj 
construction  should  be  placed  to  prevent  the  eiSuvia  rising  froo 
the  drain  tube  D  D.  The  flushing  operation  is  effected  bj 
suddenly  depressing  the  lever  B,  thereby  elevating  the  plug  P  <( 
the  apex  of  the  conical  reservoir,  the  whole  contents  of  whicl 
would  immediately  rush  out  with  such  force  as  to  sweep  every 
thing  through  the  house-drains  on  to  the  main.  This  operation  iril 
be  better  understood  by  a  glance  at  the  diagram. 

Your  plan  would  be  to  have  a  cistern  or  reservoir  of  water  n 
each  house,  so  that,  on  the  principle  of  the  water-closet,  with  i 
given  quantity,  you  might  cleanse  the  drains  attached  to  th( 
houses  ? — Yes. 

Do  you  think  that  could  be  effected  without  great  cost  1 

Yes,  with  those  small  tubes ;  reservoirs  might  be  very  easily  fittivi 
to  them. 

Do  you  think  it  would  be  more  easy  with  those  small  tubes  ? — 
Yes.  A  flushing  system,  such  as  that  I  propose,  would  be  ineifi^ 
cient  with  the  large  house-drains  now  in  existence :  it  would  b« 
impossible  to  wash  out  clean  a  tube  of  18  inches  or  2  feet,  aoJ 
especially  where  the  bottom  is  square  and  rough  at  the  sides  ^ 


Mtde  ofeoUecting  H'alerfir  FlusUiig  Dredat.         245 

tell  as  the  bottom ;  but  rougbness  exists  in  all  brick-built  severs,  w,  d.  a 
aora  or  less.  If  the  system  <^  flushing  private  drains  were  '* 
dopted,  flushing  the  main  sewers  vould  scarcely,  if  at  all,  be 

Do  you  contemplate  privies  communicating  with  the  mtun  sewer, 

0  lliat  the  soil  might  pass  oflT? No ;  I  would  not  tolerate  such 

liny,  unwholesome,  and  oSensive  things,  under  any  circumstances, 
n  Uie  metropolis,  as  water  can  be  had. 

Vou  would  suppose  that  in  each  of  those  dwellings  there  is  a 
later-cloeet,  or  some  convenience  of  that  nature? Yes. 

Have  you  made  any  calculation  of  the  comparative  cost  of  those 
or  ihe  dwellings  of  the  humbler  classes,  as  compared  with  a  privy, 
ind  the  ordinary  mode  of  cleansing  it  out  by  hand  from  time  to 

ime? 1  have  not;  but  minute  calculations  are  given  in  Mr. 

^adwick's  Sanatory  Report,  which  show  that,  setting  aside  the 
mprovements  on  the  score  of  health,  the  economy  would  be  greater 
rom  adopting  the  ordinary  arrangements  of  water-closets  than 
he  expense  incurred  directly  from  the  frequency  vrith  wluch  those 
■lacfs  are  required  to  be  cleansed  out. 

Do  you  believe  those  calculations  to  be  correct  ? 1  do. 

Do  you  believe  that  by  some  improvementR  much  of  the  surface 
rater,  the  water  that  falls  on  roofs,  and  so  on,  might  be  properly 
liBlributed  and  made  availaUe  for  the  purposes  to  which  you  refer  ? 

1  bare  here  a  sort  of  rough  diagram,  which  shows  the  mode  I 

roulil  propose  for  collecting  me  surface  water. 

The  principal  feature  of  the  arrangements  here  delineated,  is  the 
node  of  carrying  off  sur&ce-water  either  by  the  soil-drain  or  by  a 
lifierent  chanDel  altt^ether.     Let  A  represent  a  cistern  supplied 


)y  water  laid  on,  from  which  W,  a  n-ater-closet,  and  S,  a  sink, 
nay  be  supplied.  These  conveniences  may  be  as  few  or  as  nume- 
tws  as  the  case  may  require.  Then  the  rain-water  may  be  eoo- 
iucted  to  the   reservoir  or  flushing   tank   C,   which  should   be 


t'}*^' 
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)r|i>  ananeed  at  shown  before.  It  will  bs  at  once  aem  how  effectuallTl 
the  whole  length  of  the  soil-drain,  from  C  to  G,  nmst  be  washrt(| 
out  by  the  contetits  of  the  flushing  tank  rolling  along  niih  an  iiu-! 
petuosity  <] spending  on  quanlity  of  water,  inclination  of  sa^r,  &il\ 
G,  in  this  diBgrani,  is  intended  to  represent  b  valved  chamber,  ;al 
contrived  as  readily  to  admit  of  the  escape  qf  sewage,  but  t9 
trreat  effluvia  aqd  subject  all  noxious  gases  to  such  an  amount  orj 
temperature  as  shall  render  them  in  no  degree  more  deleterious 
health  than  the  OTdinary  products  of  combustion.  The  aone^d 
diagram  pepresents  the  valved  oharober : — 


You  produce  that  plan  t^  make  it  apparent  that  In  thbolinai!, 
whan  there  is  a  good  deal  of  rain  and  surfaoe  water,  that  might  s"' 
a  can^derable  way  towards  supplying  the  fiuishing  syeMn,  and  t>T| 
the  use  of  the  family/—^ — Yes,  if  duly  eDonomixed;  and  vheivl 
water  is  laid  on,  the  cistera  very  often  flows  over  ;  in  that  case  iliej 
suq^is  water  might  be  earned  to  another,  which  might  be  sejn- 
rately  applied  for  flushing. 

Have  you  made  any  calculation  of  the  expense  ? 1  have  cor. 

Do  you  believe  that,  comlnning  efficiency  with  economy,  it  may 

be  brought  within  the  reach  of  the  humbler  classes  ? 1  thii.t 

that  no  tenement  to  which  winter  is  not  intended  to  he  laid  cc. 
should  be  built  without  being  lumiahed  with  a  reservdr  for  lai.i 
water,  becanse  where  water  is  not  laid  on,  rain  water,  thus  ecornv' 
mized,  would  be  sufficient  to  flush  or  wash  out  the  drains  firom  ions 
to  time.  Another  advantage  of  rain  tanks  would  be,  that  thn- 
damage  frequently  done  by  surface  water  running  at  onca  into  ihf 
main  sewer,  causing  its  overflow  and  consequent  flooding  of  dir 
tricts,  would  be  prevented. 

By  that  plan  the  waier  which-lalls  in  a  great  body  at  one  time 
would  he  economized,  so  as  to  make  it  available  for  sanatory  pur- 
poses ? Yes. 

What  quantity  of  rain  water  falls  in  this  locality,  on  the  averas^'r 
per  annum  ?-T — Twenty-seven  inches,  if  I  mistake  not. 

What  is  the  diflTerence  of  expense  of  the  pipe  drain  eompan-d 
with  the  ordinary  brick  drain?  .  The  Ibllowii^  is  a  rvugfa  mi- 
net*  «f  the  coat  of  tubn  of  terra  cotta : — 


s*^ 
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TqIw  of  I  B  ia  bngtb»  mid    )    6  in  diametor  ••79  '^' 

Ditto        S  0  ditto  1     4        ditto       ..66 

Pitto        1  6  ditto  1     0        ditto        ,i     •     9    3 

iMtto        1  C  ditto  0     9        ditto       ..16 

Ditto        1  6  ditto  0    S        ditto       ..10 

1  6  ditto  0    3        diUo       •     •     0    8 


Tubes  of  common  clay  in  two-fi^t  lengths^  and  of  the  diameters  as 
under  mighty  in  Londmi^  cost  as  below : — 

Ft.  In.  t.   d. 

Tube    •    •     1     0  diaraet^r     .     •    1    fi 


Ditto  .     ^     P    9  diUo 

Ditto  •     •     P    8  ditto 

Ditto  •     •     Q    6  ditto 

Ditto  •     t     0    4  ditto 

Ditto  ••03  ditto 


1  0 
0  10 
0  8 
0  7 
Q    6 


What  do  you  conceive  would  be,  from  your  own  experience,  the 
best  ^e  for  the  dwelling  of  a  mechanic,  or  a  person  in  the  humbler 

classes  of  life,  with  ^n  ordinary  family  ? That  would  depend 

upon  whether  he  might  have  water  laid  on  from  a  Company  or 
have  merely  to  depend  upon  surikce  water ;  four  inches  would  be 
sufficient  if  he  had  a  water-closet  supplied  with  water  by  a 
Company. 

What  would  be  the  corresponding  expense  for  the  brick  f  ■  * 
I  objeet  to  the  brick-buik  private  drain  entirely,  because  there  the 
largeness  of  the  calibre,  of  which  I  disapprove,  would  come  into 
operation^  and  the  flushing  system  suited  for  tubular  sewage  would, 
in  that  ease,  be  utterly  ineflSci^it. 

The  adopticm  of  proper  traps  for  those  drains  is  material  for  the 
purpose  of  giving  operation  to  this  flushing  system  you  have 
spoken  of? — ^Yes. 

Would  it  not  be  another  objection  to  the  adoption  of  bricks  for 
a  drain  of  that  size,  that  they  would  be  rough  inside  ?— ^ — That  is 
an  objection  which  pertains  to  drains  of  considerable  diameter  only, 
because  tubes  of  the  small  calibre  I  speak  of  could  not  be  built  of 
common  brick  at  all. 

Another  objection  to  biiek-built  drains  is  the  space  being  niuch 

greater? ^Ves;  and  they  are  never  so  perfectly  constructed  as 

to  prevent  the  permeation  of  gases,  which  could  not  take  place  in 
glazed  tubes,  at  least  to  any  appreciable  extent. 

Would  it  not  be  much  more  readily  kept  in  repair  under  the 
supervision  of  one  individual? 1  have  no  doubt  of  that. 

One  person  so  appointed  would  be  answerable  for  ittt  construction 
and  the  keeping  it  in  order  ? ^Yes. 

If  left  to  the  care  of  each  individual  owner  or  occupier,  you 
think  it  would  be  neglected?-: ^At  present  private  sewers  are  fre- 
quently neglected. 

There  is  no  mode  of  arranging  the  connexion  with  the  main 
Bewer  adopted,  but  one  is  made  on  one  principle  and  one  ou  another. 
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w.  D.  Ottthrto,  with  different  forms  and  different  falls  ? ^Yes ;  it  was  that  I 

*^'        referred  to^  when  I  proposed  the  appointmoit  of  a  pei^n  qualified 
to  direct  these  operations. 

From  that  very  circumstance  the  decomposition  of  various  inju- 
rious matters  arise  ? Yes. 

Do  you  think  that  the  person  appointed  to  superintend  those 
connecting  drains  should  be  employed  by  the  Sewers  Department  ? 

^Yes ;  at  present  the  Commissioners  of  Sewers  have  nothing  to 

do  with  private  drains^  hence  they  are  allowed  to  choke  up  till  Uiey 
frequently  become  so  offensive  that  either  landlord  or  tenant  is 
obliged,  for  the  sake  of  health  and  comfort;  to  attend  to  thon. 
The  proper  construction  of  house-drains  builders  are  not  at  all 
particular  about;  they  make  them  frequently  of  the  worst  of 
materials,  with  a  flat  bottom,  imperfectly  covered  with  flat  stones, 
badly  jointed  and  seldom  cemented.  The  obvious  reason  why 
aewers,  generally  speaking,  become  so  very  offenmve  immediately 
after  thunder  showers,  at  this  season  of  the  year,  is  because  the 
surface  water  collected  from  the  roofs  coming  down  in  unusual 
quantities,  hurries  towards  the  main  sewers  those  putrid  accumu- 
lations, which  bad  drains  must  contain,  and  which  are  not  likely 
to  be  removed  but  by  some  such  casualty ;  by  my  system  no  such 
accumulations  could  take  place. 

Do  you  not  think  that  the  adoption  of  some  system  for  those 
private  drains,  under  the  supervision  of  a  skilful  person,  would 
prevent  the  inconvenience  of  frequently  having  to  look  after,  and  to 
repair  and  alter  those  drains  inefiSciently  made  by  the  builders  ? 
■  ■  -I  do ;  and  I  am  so  impressed  with  the  importance  that  should 
be  attached  to  the  omstruction  of  house-drains,  that  I  think  too 
much  attention  cannot  be  paid  to  this  department;  but  I  would 
beg  to  remark,  that  drains  on  the  small  tubular  system,  if  once 
made  of  approved  materials,  such  as  I  have  alluded  to,  wliich 
could  not  be  decomposed  by  chemical  action,  would  seldom,  if 
ever,  require  repairs ;  but  should,  by  any  accident,  a  tubular  drain 
become  choked,  a  very  simple  mode  might  be  adopted  to  clean  it 
out,  when  such  may  be  rendered  necessary,  on  the  same  principle 
as  chinmey-vents  are  cleaned  by  the  new  ajid  improved  mode. 
Drains  could  be  easily  made  in  such  a  way  as  to  admit  the  appli- 
cation of  an  apparatus  of  that  description  being  passed  from  the 
one  end  to  the  other,  and  so  cleaned  out  completely  without  re- 
quiring the  surface  to  be  broken  at  all. 

Do  you  apprehend  that  if  they  were  properly  constructed  the 

water  would  be  a  sufficient  agent  to  keep  them  clean  ? ^I  have 

not  the  least  doubt  it  would.  I  do  not  apprehend  there  would  ba 
the  least  chance  of  choking,  and  I  only  mention  the  plan  of  deaniog 
out  to  show  how  simply  that  might  tie  accomplished ;  I  may  add, 
that  though  choking  might  even  take  place,  offensive  emanations 
could  not  take  place  from  glazed  tubes. 
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Your  opinion  is  that^  as  regards  the  original  construction*  for  w.D.Gvthrif« 
cfaeapoess,  for  efficiency,  and  for  k&efing  free   from  everything        ^' 
deleterious  to  health*  the  tubular  pipes  supplied  with  water  would 

be  the  dieapest  end  best  ? Yes ;  a  grand  point  would  be  gained 

by  the  adoption  of  tubular  drains  in  the  economy  of  water.  Another 
advantage  of  my  form  of  house-drains,  would  be,  the  saving  of  ex- 
pense effected  by  the  causing  the  drains  of  several  houses  to  con* 
verge  to  a  point  opposite  the  centre  house,  at  which  point  only 
would  it  be  necessary  to  have  an  opening  into  the  main  sewer.  The 
private  drainage  of  a  whole  row  mi^t  in  the  same  manner  con- 
verge to  particular  points  at  which  it  would  enter  the  main  sewer ; 
by  this  arrangement  one  flap  or  valve  would  suffice  to  prevent  the 
escape  into  the  houses  of  any  emanations  from  the  main  sewers. 
Tlie  economy  of  large  valves  for  entrances  into  the  main  sewers 
would  of  itsdf  be  important.  I  propose,  however*  a  small  valve 
to  be  placed  where  it  may  be  thought  most  convenient  on  each 
house-drain.  Those  valves  and  flaps  at  present  in  use  are  gene- 
rally objectionable  on  the  score  of  expense*  which  arises  from  their 
size  being  unnecessarily  great ;  and  their  weight*  being  of  metal* 
must  be  increased  to  suit  the  size*  which  causes  imperfection  in 
their  operation.  I  approve  of  slate  flaps,  such  as  I  nave  seen  in 
the  Holbom  division  of  sewers ;  but  I  would  propose  well-burnt 
plates  of  common  clay*  fire  clay,  or  terra  cotta*  which  have  the 
advantage  of  being  readily  moulded  into  the  most  efficient  form. 
The  advantages  of  flaps  of  these  materials  are  that*  being  of  less 
weight  than  iron,  they  are  more  perfect  in  their  action,  and  are 
lifted  by  a  smaller  run  of  water ;  that  they  are  not  affected  by 
chemical  action*  and  therefore  are  not  decomposed  as  iron  is*  by 
the  gaaes  and  moisture  by  which  they  are  surrounded*  and  that 
they  are  originally  less  expensive  than  iron,  such  as  those  now  in 
use. 

Wliat  do  you  find  to  be  the  efiect  of  drainage  from  a  privy  or  a 
pool  into  a  sewer,  where  there  are  not  proper  supplies  ot  water  to 
flush  or  cleanse  the  drain,  which  communicates  from  the  privy  or 

the  cesspool  into  the  main  sewer? The  evil  is  undoubtedly 

greater ;  the'  emanatiotis  are  increased*  because  to  the  extent  of  the 
surface  accumulations  in  the  private  drain  and  of  the  cesspool* 
tiiere  is  added  the  gaseous  accumulations  from  the  street  sewer. 
A  communication  by  a  drain  from  the  sewer  brings  into  a  house 
the  emanations  from  a  whole  district.  This  is  the  case  in  some 
parts  of  the  metropolis*  where  the  effect  is  produced  by  strong 
southerly  vrinds,  which  blow  into  the  mouths  of  sewers  opening 
into  the  river*  and  carry  a  backward  current  of  emanations  into  the 
houses  and  streets  of  the  upper  parts  of  the  district*whcre  the  drains 
or  gullies  are  untrapped.  So  invariably  is  this  the  case  in  narrow 
itreets  and  densely  crowded  districts  sheltered  from  the  vrind*  that 
the  inhabitants  commonly  infer  a  change  of  the  wind^  from  the 
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w.D.OtttbH*,  ofi^iislveness  of  the  drains  and  die  se^yers.  Hence  the  tenantry  of 
^*^'  the  districts  newly  gewered  and  drained  complain  that  they  are 
worge  off  after  the  sewerage  than  Ijefore,  ^here  the  sewers  are  so 
constructed  as  to  allow  of  accumulations^  and  tlie  drains  are  inade- 
quat0ly  supplied  with  water.  However  constructed,  it  must  be  so, 
inasmuch  as  all  the  expense  incurred  has  only  brought  them  an 
addition  to  the  3urfe,ce  emanations  from  their  own  pnvies  or  cess- 
pools. Even  in  housps  of  the  highest  class,  where  tiiey  have  water- 
closets^  but  where  the  drains  and  sewers  to  the  houses  are  not  pro- 
perly trapped,  severe  illness  aijd  fever  are  frequently  inflicted,  by 
the  escape  of  emanations^  on  the  servants  who  sleep  in  the  lower 
apartments  where  sinks  are  placed. 

You  recommend  that  every  drain  should  have  a  trap,  to  prevent 

the  smell  ascending  to  theliouses  ? As  matters  ^t  present  stand, 

it  is  clear  that  all  iiouse-drains  should  be  furnished  with  traps  or 
valves  of  some  description,  to  prevent  the  escape  of  deleterious 
emanations ;  but  I  do  not  think  that  if  the  system  I  propose  were 
adopted,  such  would  be  so  indispensably  necessary.  I  look  upon 
the  gases  being  disengaged  as  a  positive  proof  that  the  sewerage 
is  imperfect.  It  is  a  proof  that  the  debris  of  houses  must  be 
detained  somewhere,  and  that  decomposition  has  been  allowed  to 
take  place;  whereas,  if  animal  or  vegetable  matter  were  to  be 
immediately  and  sufficiently  diluted,  and  rapidly  hurrjed  through 
the  whole  system  of  sewers,  there  would  most  assure41y  be  less 
necessity  for  traps  or  valves ;  I  think  it  is  possible  they  coul^  then 
be  dispensed  witti  entirely  ;  however,  my  small  valve  for  the  small 
tubes  can  be  placed  on  a  tube  at  any  time  anc)  at  little  cost. 

Do  you  think  that  in  the  usual  condition  of  matter  carried 
away  by  a  drain,  though  the  air  might  not  be  surcharged  with 
putrid  materials,  still  it  might  be  sufficiently  offensive  to  render 
it  desirable  that  it  should  be  withdrawn  or  prevented  entering 
houses? — Certainly  I  do. 

Have  you  paid  attention  to  some  modes  of  withdrawing  the 
air  and  consuming  it  ?— i — I  have.     I  have  a  diagram  here  to 


show  that  if  a  system  of  valves  or  traps  were  to  be  used  along 
the  main  sewers,  the  gases  could  then  be  hurried  on  or  drawn 
towards  the  mouth  where  the  sewers  debouch,  and  when  th«t?, 
a  particular  contrivance  might  be  adopted  to  arrest  the  gases, 
that  they  might  be  decomposed  by  the  applicati<m  of  temperature. 
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Tlw  public  health  would  then  suffer  in  no  greater  degree  than  w.n.  GnibHe, 
from  the  ordinary  products  of  combustion.  This  shows  the  manner  ^^* 
in  wbieh  sewage  travels  along  the  bottom  of  a  sewer^  while  the 
gases  disengaged  by  putrefaction  take  an  upward  course.  The 
tetters  V  denote  the  places  proper  for  gullies^  all  of  which  ^houlc} 
be  Talved.  The  dark  spots  are  placed  where  open  gratings  at  prer 
sent  esdst  in  localities  where  no  surface  water  can  collect  and  should 
therefore  be  shut  up. 

You  have  examined  some  of  the  arrangements  of  the  Houses 
of  Parliament  ? 1  have  studied  Dr.  Heid's  diagrams. 

Have  you  noticed  the  nature  of  the  communications  from  the 
drains  ? No. 

You  have  no  doubt  of  the  economy  of  that  arrangement  you 

have  illustrated^  if  opportunity  were  given  for  it? No  doubt 

of  its  perfect  e£Sciency. 

Have  you  paid  attention  to  the  formation  of  the  gully-drains ; 
are   they  properly  constructed  at  present,   or  do  you   see  any 

objection  to  their  present  construction? There  are   some  of 

a  more  perfect  description  th^n  pthers;  but  the  construction 
and  pladng  of  the  gully-drains  I  have  noticed  as  being  generally 
extremely  defective — ^perpendicular  shafts  turning  oft*  at  obtuse 
ang'les^  causing  accumulations,  which  rapi41y  become  offeiisive ; 
these  gully-holes  rarely  have  flaps  or  valves.  Another  defect  is 
that  tile  gratings  are  so  placed  tpat  a  fall  of  water  will  not  have 
the  effect  of  removing  accumulations  from  the  bottom  of  the  per- 
pendicular shafts.  The  position  also  of  the  gullies  is^  in  many 
instances^  highly  ipjudicious^  in  respect  that  they  are  often  on  ele- 
vations where  no  accumulation  of  surface  water  (which  it  is 
the  object  of  the  gnlly-shoot  to  remove)  can  by  possibility 
occur.  They  are  also^  ^s  being  untrapped,  prejudiciously  nu- 
merous. 

What  should  you  propose  as  m  improvement  ? 1   would 

condemn  and  shut  ^ip  siH  gullies  on  the  orpwns  of  enainences^  and 
reduee  their  numbers,  generally^  as  far  as  practicable^  those  having 
angles  occurring  in  their  course,  which  cannot  be  avoided  on  account 
of  gaa  or  water-pipes  coming  in  the  way,  must  be  allowed  to  con- 
tinue, but  should  be  valved.  I  would  recommend  that  in  all  cases 
where  new  gullies  are  to  be  formed,  that  they  should  be  made  straight, 
so  that  when  accumulatipns  occurred  they  might  (by  opening  a 
hinged  grating)  easily  be  pushed  forward  ii^to  the  main  sewer  by 
a  simple  apparatus  for  the  purpose ;  whereas  straw  or  sand;,  or  what- 
ever might  accumulate  in  the  interior  of  the  crooked  18-incti  drains^ 
cannot  be  removed  without  sending  a  person  into  the  interior:  they 
are  made  for  the  express  purpose  of  allowing  a  person  tq  crawl 
through  the  tube  to  remove  those  obstructions,  wnich  must  occur 
from  their  large  size. 

You  think  that  by  making  them  smaller  and  without  angles 
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[?.D.  aiitiirie,  you  might  avoid  the  obstructions  which  occasion  the  neceasity  of 

^^^'        persons  going  in  to  remove  them  ? Yes ;  and  should  obstructioa 

occur,  there  would  be  no  difficulty  in  inventing  mechanical  ©oor 
trivances  for  its  removal. 

You  think  there  might  be  considerable  improvement  made  in 

them? ^Yes;    and  there  are  many  of  them  placed   in   such 

localities :  they  can  be  of  no  use  whatever.  I  annex  a  diagram 
of  what  takes  place  in  Sidmouth-place,  Gray's-inn-lane,  WbeiBp 
within  50  yards  of  the  comer  housCj  there  are  11  open  wr  ua- 
trapped  gratings  over  drains. 
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What  improvement  do  you  suggest  as  to  preventing  the  smell 

coming  up  there? 1  would  have  the  whole  of  those  gratings 

found  to  be  improperly  placed  shut  up  altogether. 

Where  there  is  a  sewer  and  water  going  down>  what  would  you 
have  ? 1  would  have  a  grating  and  a  valve. 

Supposing  you  adopted  these  improvements  in  the  general  sys- 
tem of  the  drainage,  would  they^  in  your  opinion,  be  efficient 

without  the  flushing  ? Perhaps  not  without  the  flushing  I  have 

described  for  removing  impurities  from  house-drains. 

In  what  mode  are  those  drains  now  cleared  when  obstructions 
take  place  ? By  men  going  into  them. 

Ifthat  still  continued,  it  would  render  the  difficulty  of  going 
into  them  greater  than  it  is  at  present?— —Yes,  but  it  is  a 
difficulty  which  might  be  got  over;  if  men  can  breathe  under 
water,  respiration  may  be  carried  on  in  a  contaminated  atmo- 
sphere. 

Would  not  the  introduction  of  water  with  the  system  of  flushing 

be  analogous  to  the  destruction  of  bad  air  in  mines  by  w^er  ? 

I  think  not  quite  analogous,  because  sewerage  contains  so  great  an 
amount  of  sulphuretted  hydrogen,  that  I  do  not  think  auy  quantity 
of  water  that  is  Ukely  to  be  added  would  absorb  much  of  that 
gas  already  disengaged.  The  efiect  of  turning  water  into  sewers 
would  be  lieneficial  principally  on  account  of  its  flooding  opera- 
tion. 

Would  not  the  introduction  of  a  stream  of  water  from  time  to 
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time  hare  the  effect  of  disturbing  the  stagnant  air,  and  have  the  w.D.Onih»to, 

efleet  of  carrjring  it  off? ^Water  introduced  in  the  manner  I  "^' 

have  explained  certainly  would,  and  would  have  the  effect  of  pre- 
venting its  formation,  if  the  system  were  perfectly  carried  out ;  and 
certftinly,  should  it  accumulate,  it  would  be  hurried  towards  the 
proposed  outlets. 

Therefore,  the  adoption  of  the  system  of  flushing  you  speak  of 
would  have  the  effect  of  preventing  the  accumulation  of  matter 
within  the  drains,  which  generates  bad  air,  and  of  disturbing  the 
air  and  carrying  it  off? It  would. 

And  of  arresting  decomposition  by  cold  water? Decomposi- 
tion would  be  retarded  by  the  lowness  of  the  temperature  of  the 
water  introduced. 

Have  you  made  any  calculation  of  the  cost  of  the  system  of 

flushing,  as  adopted  in  any  districts  you  have  noticed? No,  I 

have  not. 

Do  you  think  your  proposal  practicable^  without  great  difficulty  7 

W  ithout  any  difficulty ;  and  the  expense,  I  am  satisfied,  would 

be  very  inconsiderable. 

Is  it  your  opinion  that  the  flushing  and  carrying  away  of  the 
refuse  by  water  is  much  cheaper  7 1  have  not  calculated  the  dif- 
ference, but  I  believe  it  would  be  cheaper ;  and  1  confidently  assert 
it  would  be  incomparably  better. 

That  system  has  the  advantage,  not  only  of  being  cheaper,  but 
of  removing  those  bad  smells,  and  making  it  much  healthier  us 
well  ? — —If  we  take  for  granted  the  economy,  no  doubt  then  it 
combines  the  two  advantages. 

A  certain  supply  of  water  would  be  absolutely  necessary 
for  the  system  7— —Certainly ;  it  would  be  indispensably  neces- 
sary. 

Would  the  water  that  falls  be  sufficient  for  the  purpose  of  flush- 
ing and  cleansing  the  main-drains  in  the  districts  through  which 
they  pass  7 1  have  not  the  least  doubt  of  that. 

You  think  it  better  that  the  sewers  should  not  be  larger  than 

would  contain  the  largest  quantity  of  water  that  may  fall  ? 

There  is  no  necessity  for  their  being  larger  than  that  mey  may  be 
pretty  nearly  filled,  when  there  is  a  great  deal  of  rain,  so  that  any 
.mpurities  adhering  to  the  upper  parts  of  the  interior  may  be  washed 
ft  the  tube. 

To  act,  in  fact,  as  a  natural  flushing  ? Yes. 

What  form  would  you  recommend  for  the  secondary  drains, 

such  as  are  to  receive  a  number  of  small  ones  7 1  think  the  form 

ftd<^ted  by  the  Holborn  and  Finsbury  Commissioners  is  the  better 
form. 

You  recommend  the  form  of  the  different  descriptioas  of 
drain  adopted  by  the  Finsbury  district? Yes;  they  are  egg- 
shaped. 
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v.D.OttiM«    .  That  gives  greater  strength? ^The  greatest  strength  is  bjr 

^'^'  that  form  secured,  and  it  has  the  additional  advantage  of  rendmi^ 
efficient  a  small  quantity  ^  water,  the  apex  b^ug  turned  doirm 
wards. 

Have  you  paid  any  attention  to  the  eonstructiofn  Of  Water*talves 
for  the  drains  immediately  communicating  with  the  dwellings?—- 
I  disapprove  of  water-Valves^  beoausd  of  the  malaria  which  arises 
from  the  water  they  contain,  wheti  it  becomes  putrid. 

i>o  you  consider  it  of  importance  that  they  should  be  so  placed 
as  to  be  easily  got  at  to  be  cleansed  ? ^I  do. 

By  valve,  do  yt)u  mean  the  hinged  flap  ? — ^— Yes  j  which  is  aU 
that  would  be  necessary  fbr  a  private  sewer. 

In  reference  to  this  method  of  flushing  drainage  of  which  you 
have  been  speaking,  do  you  consider  that  as  applicable  to  th^  old 
drains  as  th*?y  at  present  exist,  or  Would  it  b6  necestory  to  renew 

them  before  that  could  be  introduced? The  main-drains  would 

feqtiire  AO  alteration,  save  those  they  are  re-^arranging  at  present, 
which  have  flat  bottoms. 

Then  it  would  be  necessary  to  reconstruct  dll  tho^e  which  have 

the  square  shape  ? Yes ;  they  wOuld  require  to  be  altered  uiAler 

any  circumstances,  but  certainly  not  more  nebessarily  by  the  system 
of  flushing  I  propdsd. 

Have  you  considered  at  all  tlie  expense  of  adopting  thdse  altera- 

tiohs  ? No  5  but  I  do  not  think  it  would  be  great :  the  expense 

of  the  tubing  necessary  woiild  ba  very  inconsiderable  Inderf,  and  I 
i^ould  propose  that  the  present  brick-built  private  drains  should  bd 
well  cleaned  out,  and  smaller  tubes  placed  in  the  interior  of  them. 
I  would  allow  them  to  remain  in  all  cases  where  it  is  practicable ; 
1  would  place  a  tube  in  the  centre,  and  surrbund  it  with  olay,  or 
some  cheap  material. 

The  question  r^ehs  \6  the  large  mkin  dewers ;  would  it  be  neces- 
sary to  alter  them? — ^No,  not  at  all,  save  where  they  are  flat 
bottomed ;  those  old  private  drains,  those  over  which  the  Coromts- 
Bioners  have  nd  surveillance,  are  the  drains  in  which  so  ttiuch  altera- 
tion and  improvement  is  necessary,  llie  new  (brm  adopted  by  the 
Westminster  Commissioners  may  be  sufficiently  perfect,  but  I 
rather  prefer  that  adopted  by  the  Holborn  and  Finsbury  Commis- 
sioners, tliough  either  is  perfecdy  available  for  the  system  of 
flushing. 

The  system  in  Westminster  is  to  have  a  cove  at  thd  bottom^  but 

not  in  the  same  manner  ? Their  invert  is  a  segment  of  the  same 

fdzed  circle  as  the  arch  at  top;  I  believe  it  is  not  less,  at  all 
events. 

Have  you  paid  attention  to  those  parts  of  the  metropolis  idiere 
there  are  no  drains  at  the  present  raoment»  Sueh  as  some  parts  of 
Holborn,  and  in  the  east  of  London  particularly  ^^-^^^^i  have 
not 
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Have  you  turned  your  attention  to  Whitecbapel  or  Bethnal-  ^-^j^***'^* 
green? No,  I  have  not* 

Have  you  considered  in  what  way  a  remedy  could  be  devised 
for  the  imperfections  of  those  gully-drains  which  would  not  be  too 
expensive?  I  shoilld  propose  shutting  up  all  those  drains  which 
are  ineffideot  and  improperly  placed ;  and  I  find>  on  a  moderate 
calculation^  that  the  sum  that  would  be  realized  by  the  iron  of  the 
condemned  gratings  would  be  sufficient  to  make  the  arrangements 
that  ought  to  be  adopted  in  respect  of  placing  cheap  valves  on  all 
those  side  or  gully-drains  allowed  to  remain  ;  the  expei^er  of  those 
valves  would  be  more  than  covered  by  the  value  of  the  old  material. 
There  are  several  thousand  gratings  which  are  titterly  useless  on 
account  of  their  position^  and  positively  injurious  from  Uieir  emana^ 
tions. 

They  are  introduced  for  the  admission  of  the  surface  water  ?-« — : 
They  are ;  but  I  conceive  them  to  be  a  great  deal  too  large ;  and 
they  are  frequently  placed  in  such  a  manner  that  they  become 
inefficient  for  the  purpose  for  which  they  were  placfed :  the  water 
percolated  down  one  edge  only  through  the  sand  and  dukt,  carrying 
none  of  thenl  along  with  it,  till  by  and  by  they  become  choked  up. 
In  some  of  the  best  parts  of  London — 1  allude  to  Regent-street 
and  Portland-pla6e— this  is  to  bfe  observed :  thfere  was  not,  at  die 
time  I  made  my  observations,  in  these  streets  one  gully-drain  in 
twenty  that  was  nbt  greatly  choked  tip^  and  thitt  too  durin|}  the 
late  heavy  falls  of  rain,  showing  that  even  vast  quantities  of  rslin 
falling  Were  not  sufficient  to  keep  the  drains  open.  The  expense  is 
very  c(»»lderable  indeed  in  having  those  gully-draind  cleared  out 
from  time  to  tirtie*  Here  i§  represented  a  plah  for  boring  down  to 
the  main^  in^teiid  of  the  present  expensive  and  tedioud  mode  of  e^i* 
cavating.  At  the  corner  of  Vemon-street,  it  was  thotight  necessary 
to  place  a  gully^drain  slnd  grating ;  the  operations  were  protracted 
to  a  period  of  not  less  than  five  or  six  days ;  the  space  excavated 
being  30  feet  by  16  feet^  marked  by  the  lines  A  to  H  and  H  to  B. 
By  the  mode  of  boring  and  inserting  tubes  as  here  delineated,  a 
conduit  fin*  surface  Water  might  have  been  finished  in  fi  few  hours, 
which  could  be  cleaned  with  fecility  by  passing  a  straight  rod 
through  it. 
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w.  D.  Gothfit,       Is  it  your  opinion  that  it  would  be  better  to  have  a  sewerage  to 
^        receive  the  surface  water,  immediately  from  the  street^  separate 

from  the  entrances  of  any  drains  coming  from  the  houses  ? 

I  think  that,  instead  of  having  at  each  gating  a  direct  communica- 
tion with  the  common  sewer  or  gully-drain,  many  of  them  along 
the  edge  of  a  descent  might  be  united ;  one  small  tube  carried  along^ 
and  receiving  the  collections  of  several  gratings,  for  a  distance  de> 
pending  on  circumstances,  so  that  one  direct  communication  into  the 
main  sewer,  and  one  valve  placed  on  that  and  not  on  every  one. 
Figure  A  represents  the  form  and  appearance  of  tubes  of  earthen- 
ware, and  B  the  mode  of  joining  or  repairing,  should  by  accident 
a  length  be  broken.  Figure  C  shows  the  form  to  be  given  to 
lengths  which  are  intended  to  be  placed  where  unions  are  requinx). 
P,  the  plug,  being  fixed  with  pitch  only,  can  be  removed  readilji 
and  a  connecting  tube  attached. 


Have  you  paid  any  attention  to  the  construction  of  water-traps, 

whether  they  could  be  easily  cleansed? 1  should  object  to 

them  on  the  score  that  the  water  itself,  when  accumulated,  carries 
along  with  it,  as  it  must  necessarily  do,  great  impurities,  which 
undergo  decomposition  and  become  offensive  ;  and  1  am  not  sure 
that  the  evil  arising  from  this  circumstance  might  not  be  as 
offensive  as  tliat  sought  to  be  removed.  It  is  very  simple  and 
very  t^cient  otherwise.  I  should  prefer  the  principle  of  a  hinge 
valve. 

Have  you  paid  attention  to  the  surface  cleansing  of  streets  and 
alleys  and  courts? 1  have. 

Do  you  think  it  might  be  more  efficiently  done,  and  in  adieapr 

mode,  by  water  cleansing  ? Yes ;  I  think  that  would  be  the 

cheapest  and  most  effectual. 

Do  you  think  that  might  be  carried  off  by  means  of  the  com- 
mon sewers  ? Yes. 

You  would  have  no  fear  of  their  being  stopped  ? None,  if 

thqr  were  properly  flushed. 

X  ou  would  consider  that  the  dirt  and  filth  before  the  doors  of 
houses  and  so  forth,  from  each  house,  and  the  street  dirt  from  the 
surface,  and  whatever  is  brought  down  by  the  kennels,  might  be 
carried  off  effectually? ^I  have  not  the  least  doubt  of  that. 

You  think  that  would  be  cheaper  than  the  present  mode  of 
carting  it  off  froni  time  to  time  7 ^Yes. 

^ 

\ 
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Hare  you  made  any  calculation  of  the  expense  ?        I  have  not  ^'  ©•  o«U"K 
nnyself.  **' 

Have  you  made  any  calculation  of  the  expense  of  the  sort  of 
apparatus  you  just  referred  to? — —Many  mechanical  arrange- 
raeuts  for  that  purpose  might  be  easily  made ;  a  sketch  of  me 
water-valve  itself  might  be  very  easily  prepared^  with  a  floating 
ball  and  stop-cock,  the  same  as  the  common  stop-cock  for  cisterns. 

Have  you  seen  any  mechanical  contrivance  for  the  cleansing  of 

streets? In  Glasgow,  in  1840^  I  proposed  an  improved  mode 

of  street  cleansing,  wnidi  I  submitted  to  the  Board  of  Commis- 
sioners of  Police ;  but  they  did  not  conceive  themselves  warranted 
in  ordering  any  expenditure  of  the  public  money  for  an  experi- 
ment, havmg  once  already  failed  in  the  attempt  to  complete  a 
sweeping  machine  of  practical  value.  I  have  seen  Mr.  Whit- 
worth^s  m  operation. 

Do  you  tnink  that  might  be  effectual  with  the  aid  of  water  ? 

1  think  that  if  maniml  labour  were  economized,  it  would  be 

cheaper  and  more  efficient  than  almost  any  mechanical  contrivance 
(supposing  no  water  from  companies  to  be  used),  by  simply  taking 
advantage  of  the  heavy  rains  that  occasionally  occur,  if  it  were 
permitted  that  the  dibris  should  be  swept  into  the  main  sewers. 

Do  you  think  that  the  slop  and  filth  might  be  swept  into  the 
^lUy-holes,  and  that  it  might  all  be  carried  off  by  means  of 
lushes  ? ^That  would  be  the  most  efficient  mode. 

Do  you  apprehend  that  from  any  such  cause  any  accumula- 
tion might  take  place  in  the  bed  of  the  river? 1  believe  that  to 

some  extent  such  might  be  the  case ;  but  I  do  not  apprehend  it 
would  be  very  prejumcial  to  the  shipping  interest  supposing  the 
whole  of  the  d^nis  of  the  metropolis  were  to  be  carried  into  the 
river. 

Are  you  aware,  that  in  consequence  of  the  removal  of  the  Old 
London  Bridge,  the  depth  of  the  river  has  considerably  increased 
of  late  years  ? 1  am  aware  of  that  fact. 

What  would  be  the  expense  per  yard  for  a  drain  of  the  cheapnest 
and  best  construction, — wnat  you  woidd  call  the  collateral  drain? 

1  should  imagine  that  a  curain  from  the  diameter  of  12  to  16 

inches  would  be  sufficient  to  carry  off  everything  from  the 
humbler  dwellings  of  a  short  court,  for  example,  consisting  of  20 
houses  on  either  side. 

Is  it  not  preferable  to  have  it  deeper  in  its  section  ?—— Tubes 
made  in  one  continuous  piece,  probably  of  a  circular  form>  would 
be  as  strong  as  any. 

Take  the  expense  of  a  circular  form ;  regarding  that,  what  would 
be  the  cost  per  yard? About  8«. 

Of  what  would  that  be  formed  ? ^Tubes  of  so  large  a  diameter 

as  12  or  18  inches  would  require  to  be  formed  of  the  day  they 
use  for  common  earthenware.    The  prices  in  these  lists  are  not  so 
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w.  D.  OfnYitff,  low  fts  tubes  could  be  had  for,  if  they  were  required  in  large  quaa- 
*•«•        titles. 

What  number  of  tenements  of  that  size  would  such  a  tube  be 
sufficient  to  serve  ? That  I  have  not  calculated. 

There  must  be  a  proportion  between  the  site  of  the  drain  and 

the  number  of  houses  to  be  served  ? Of  course  there  must. 

The  calculation  required  is  the  number  of  houses,  the  quantity  of 
water  likely  to  be  collected  from  the  roofii,  the  quantity  of  water 
from  each  tenement  laid  on^  and  the  falL 

Would  it  be  difficult  to  make  such  a  calculation  ?— -I  should 
saynot. 

Would  a  drain  of  that  size  be  sufficient  to  take  the  debris  from 
20  houses  on  each  side,  and  to  carry  away,  if  properly  supplied 

with  water,  that  which  runs  from  each  of  them  ? 1  anouldhare 

no  doubt  it  would. 

Would  the  same  diameter  of  drain  cany  off  a  greater  quantity  of 
matter  if  it  has  a  better  inclination  than  if  it  has  a  smaller  indioa- 
tion  ? ^Of  course,  the  nearer  to  the  perpendicular  the  better. 

Then  you  must  take  into  consideration  the  fall  as  well  as  the 
capacity  of  the  drain  ? Yes. 

Have  you  made  a  calculation,  having  as  much  fall  as  will  be 
desirable,  and  a  sufficient  supply  of  water,  what  would  he  the  cost 
ct  drains  of  one  or  two  capacities,  and  the  number  of  hous^  they 
Would  accommodate  ? ^That  I  can  veir  easily  furnish. 

You  stated  that,  on  a  rough  calculation,  there  is  no  doubt  a 
drain  made  as  you  have  stated,  wotild  take  the  refuse  from  20 
houses  on  each  side? Yes, 

Have  you  known  any  cases  of  actual  illness  by  retrogr^e  cur- 
rents into  tenements  from  house-drains  ?  Yes ;  in  a  particular 
part  of  the  district  in  Sidmouth-street,  as  marked  in  the  diagram, 
there  were  three  servants  in  one  house  who  were  taken  ill  with 
fever  and  removed,  and  five  of  the  family  of  children  were  also 
seized,  and  one  died,  as  I  apprehend,  of  that  cause.  In  6ray*s 
tnn^road  another  fieimily  had  fever,  but  of  a  more  mild  form;  that 
was  more  remote  from  this  particular  concentrated  spot ;  but»  by- 
tod-by,  the  same  family  that  had  the  measles  here,  removed  into 
the  very  house  where  this  system  of  sewerag^e  exists,  and  three 
children  were  immediately  seized  with  scarlatina,  and  one  died. 

You  have  given  the  Commissioners  the  cost  as  Ss,  per  yard  of 
the  pipe-drain  for  the  purpose  of  receiving  tubular  drains  fnan 
particular  dwellings ;  what  will  be  the  thickness  of  the  pipe-drain  ? 

1  am  not  so  very  certain  of  that ;  I  do  not  know  tnat  such 

tubes  are  at  present  in  existence ;  I  found  great  difficulty  in  getting 
exact  information  from  the  persons  to  whom  I  applied. 

Supposing  you  had  the  tubular  drains  you  speak  of,  what  would 

be  their  thickness  ? That  would  of  course  depend  greatly  on 

the  quality  of  the  material  used ;  coarse  clay  wouui  require  to  be 
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from  half  aa  inch  to  an  inch  in  thickness^  and  perhaps  e?en  greater  v.d.  9tAa^ 
than  that  ■^' 

It  would  be  only  necessaiy  to  cut  the  width  of  its  extreme 
diameter  to  put  it  down  1 Nothing  more. 

But  if  they  were  constructed  of  bricks  there  must  be  a  cut  of  muoh 
greater  width  and  depth  7 Yes ;  of  greater  widths  certainly. 

The  cut  in  one  case  would  be  much  more  expensive  than  in  the 
other ?^— Yes;  but  the  great  economy  of  the  tubular  sjrstem 
would  be  the  rapidity  with  which  the  operations  could  be  com* 
pleted,  for  the  tubes  might  be  placed  in  ritu  as  rapidly  as  the  neces- 
sary excavations  were  completed ;  you  have  nothing  to  do  but  to 
place  them  on  the  floor  of  the  cut  intended  for  their  reception  ;  a 
vast  contrast  from  the  common  mode  of  brick-building,  which  is 
a  tedious  labour ;  of  that  kind,  too,  which  men  can  work  at  only 
for  a  few  h<»ur8  in  daylight. 

Does  not  the  same  principle  of  tubular  drains  being  laid  with 
greater  rapidity,  and  requiring  less  width  and  less  depth  in  cutting, 
apply  equally  to  the  drain  in  the  middle  of  the  street  as  to  the 

small  drains  communicating  with  it? It  would;  but  I  beg 

that  it  may  be  understood  that  I  do  not  speak  so  confidently  of 
the  success  which  might  attend  the  adoption  of  tubes  of  large 
calibre,  of  18  inches  or  two  feet  diameter;  I  have  not  yet  had 
time  or  opportunities  to  acquire  sufficient  information  regarding 
them  to  speak  decidedly. 

Would  it  require  to  be  so  deep  under  the  surbce  as  the  other  f 

^There  must  be  a  certain  fall  to  carry  off  the  soil  from  the 

tenements,  and  the  greater  that  is,  of  course  so  much  the  better  for 
the  main  tube. 

Do  you  not  apprehend  that  a  tube  properly  constructed,  and 
espectally  glazed  inside,  would  not  require  so  great  a  fall  to  empty 

it  ? 1  have  no  doubt  that  a  tube  of  that  kind  would  operate 

efficiently  with  a  less  fall  than  any  brick-built  drain. 

It  would  be  much  less  costly  on  account  of  the  material  taking 

up  a  leas  space,  and  the  fall  being  less  ? Yes,  much  less ;  the 

expense  of  blocking  up  the  principal  streets  and  thoroughfares,  too, 
would  be  very  much  lessened,  instead  of  having  for  a  great  length 
of  time  the  tedious  brick  building  going  on,  to  the  great  loss  of 
persons  in  business  and  inconvenience  of  passengers. 

Do  you  contemplate  that,  in  consequence  of  having  a  much 
narrower  sewer  with  an  improved  method  of  tubes  down  a  certain 
street,  instead  of  its  being  carried  up  the  centre  of  the  street,  md 
preventing  the  passage  of  carts  and  carriages,  it  might  be  carried 
m  some  streets  on  the  side,  so  as  to  leave  a  sufficient  width  for  the 
carts  or  carriages  to  pass  on  the  other  side  ? 1  think  the  incon- 
venience that  would  be  saved  to  the  community  by  the  blocking 
up  of  the  street  during  the  laying  down  of  the  main  would  not  be 
materisJlv  remedied  m  that  case,  because  the  street  would  be 
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w,i>.  Gaihito.  blocked  up  on  every  ocscasion  when  a  ccmnection  was  required  to  be 

*■*•        made  from  a  house  on  the  more  distant  side  of  the  street,  which  I 

think  would  more  than  counterbalance  any  advantages  which  that 

plan  would  possess ;  I  think  the  best  situation  for  a  main  seww  is 

the  centre  of  the  street.  ^  , 

Have  you  paid  attention  to  the  depth  at  which  those  maiiwiiaiiB 
should  be  placed  to  preserve  them  from  frost  ? ^I  asked  a  prac- 
tical man  whether  three  feet  under  the  surface  would  not  be  suffi- 
cient ;  and  he  said  he  thought  that,  under  all  the  circurostanoes, 
three  feet  would  be  sufficient  to  prevent  the  action  of  the  froA,  and 
to  prevent  the  tubes  being  broken  by  concussion  by  the  foil  of 
heavy  bodies,  which  was  one  of  the  objections  made  to  tiA>es  of 
the  material  I  proposed ;  of  course  to  prevent  such  an  aoeideni 
they  must  necessarily  be  placed  at  a  sufficient  depth. 

Would  you  recommend  that  they  should  pass  under  the  water 

and  gas-pipes  ? Under  these,  so  as  to  be  out  of  the  way  of  the 

operations  of  gas-fitters  and  water-companies ;  for,  as  I  have  before 
stated,  their  being  composed  of  material  that  would  not  decom- 
pose, repairs  could  not  be  required. 

Are  you  aware  that  in  ill-constructed  drains, — square,  &c.,— 

made  of  brick,  rats  infest  them  sometimes  in  vast  numbers? 1 

am  aware  of  that. 

Then  they  would  be  cleared  out,  and  their  access  to  dwelhngs 

would  be  prevented  ? Yes ;  with  glazed  pipes  partictdarly,  it 

would  be  impossible  for  them  to  cling  on,  especially  when  a  flinlung 
operation  overtook  them.  In  Scotland  an  instance  occurred  in  the 
town  of  Montrose,  10  or  12  years  ago,  about  this  season  of  the 
year.  A  violent  thunder-storm  occurred,  accompanied  by  an  ex- 
traordinary fall  of  rain ;  the  water  from  the  immediate  neighbour- 
hood, and  from  the  roofs  of  the  houses,  so  rajndly  accunlulated  as 
to  completely  gorge  the  sewers,  which  had  a  mortal  effisct  on  the 
rats  in  the  interior ;  thousands,  to  the  extent  of  cart-loads  even, 
were  destroyed  by  that  one  grand  natural  flush. 

The  quantity  of  rats  in  many  of  the  sewers  is  a  serious  annoy* 

ance,  on  account  of  the  damage  they  do  by  making  hides? 

The  holes  they  make  albw  the  percolation  of  sewage,  when  heav}- 
rains  occur,  sufficient  to  raise  the  sewage  beyond  the  ordinary 
level,  below  which  a  rat  generally  takes  care  never  to  burrow. 

Any  system  of  improved  sewage,  which  would  take  away  the 
temptation  to  the  rats  to  come  up  there  and  prevent  their  remain- 
ing, would  be  a  serious  benefit? Certainly  it  would. 

You  consider  it  very  important  that  the  sewers  of  the  largest 

class  should,  if  possible,  be  made  air-tight? Certainly  I  do^ 

Have  you  paid  any  attention  to  the  best  mode  of  effecting  that 

with  certainty  ? 1  have  not  turned  my  attention  particuiarly  to 

that  point,  but  I  presume  by  the  liberal  use  of  common  cement 
they  may  be  rendered  tolerably  so. 
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Is  that  equal  with  pitch  ? Perhaps  pitch  might  be  preferable  w*  D.OaiiuK 

if  the  exact  ooii6guration  were  given  to  tne  bricks  which  the  form  ^' 
of  the  sewer  required.  In  that  case  if  some  bituminous  substance, 
instead  of  ordinary  cement,  were  placed  between  the  bricks,  it 
would  be  more  inimical  to  the  permeation  of  gases  or  escape  of 
nasious  emanations  than  the  system  which  at  present  prevails. 
I  may  notice  that  they  do  not  put  cemmt  on  the  upper  part  of  the 
sewer;  they  cement  only  the  under  portion,  where  the  friction  of 
the  water  occurs,  which  only  prevents  the  percolation  of  water« 

Do  you  consider  that  any  extent  of  flushing,  unless  eflfected  with 
an  extreme  quantity  of  water,  will  remove  foetid  gases  from  large 

sewers  ? Unless  the  quantity  of  water  was  very  large,  I  am 

satisfied  that  it  would  not ;  and  however  perfect  the  system  of 
Alibiing  may  be,  decomposition  to  some  extent  must  go  on,  as  one 
of  the  effects  resulting  from  the  practice  in  large  towns,  where 
they  have  steam-engines  turning  in  condensed  steam  and  water  at 
a  very  high  temperature  into  the  sewers ;  such  a  thing  occurs  in 
the  top  a(  Leather-lane,  where  Reid's  brewery  is ;  you  can  see 
the  gratings  down  the  whole  of  that  side  of  the  street  smoking 
and  emitting  with  the  vapour  an  effluvium  of  the  most  offensive 
kind. 

Is  not  that  very  common  in  many  parts  of  London  ? — — Yes ; 
in  all  cases  where  steam  operations  are  conducted,  and  water  at 
a  high  temperature  is  turned  into  the  main  sewer.  They  have  no 
other  mode  of  getting  rid  of  it,  and  I  consider  it  to  be  the  cause 
why  in  such  neighbourhoods  decomposition  is  more  rapid  than 
irhere  the  sewage  passes  along  at  a  lower  temperature. 

Practically  sp^Jung,  deleterious  or  offensive  gases  must  be 
always  presumed  to  be  present  in  drains  ?—^ Yes. 

You  might  have  a  current  of  vrater  descending,  and  a  current  of 

air  ascending  in  a  main  ? 1  have  endeavoured  to  show  that  such 

is  the  fact,  in  the  diagram,  to  account  for  the  sickness  in  Sidmouth- 
place  by  Aat  very  circumstance.  Here  is  represented  a  current  of 
water,  carrying  the  grosser  offensive  matter  downwards ;  but  thett 
a  current  of  air  is  supposed  to  be  rushing  upwards,  which  air  of 
course  escapes  whenever  such  favourable  opportunities  occur  as 
untrapped  gully-drains,  or  those  passages  which  proceed  from  the 
crown  of  the  sewer  directly  to  the  surface  of  the  street^  called  ven- 
tilators. 

0£bnsive  air  is  always  escaping  from  every  untraj^  guUy^ 
hole  ? There  is  not  the  least  doubt  of  it. 

You  are  perfectly  aware  that  that  operates  to  a  great  extent  in 
producing  disease  in  London  ?  ■       I  believe  it  does. 

Would  not  the  state  of  the  drains  be  infinitely  less  offensive, 
and  much  less  prone  to  produce  disease,  were  Uttle  channels  pro- 
vided, by  which  at  certain  intervals  currents  of  air  might  be  dnwm 
perpetually  through  the  drain,  so  as  to  oxygenize  those  gases  ? 
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w^  D*Ottiiitis.  — -^There  is  no  doubt  that  any  measure  of  that  Und  woidd  tna* 
^'  terially  tend  to  ameliorate  the  public  health  by  preyenting  tiM 
occurrence  of  sickness. 

You  have  spoken  of  a  chimney  for  the  discharge  of  gases ;  (k 
you  not  think  it  would  be  better  to  place  it  at  the  hieher  put  of 

the  sewer  7 1  think  the  most  effective  mode  of  ventibdng  would 

be  to  have  many  small  tubes  from  the  crowns  of  the  sewers ;  these 
might  be  laid  towards  either  side  of  the  street,  and  be  carried  as 
^  hign  as  the  tops  of  house  chimneys ;  the  gases  would  thus  be  dis- 
charged high  m  the  air,  and  the  atmosphere  required  for  respira- 
tion would  not  then  be  contaminated  as  it  is  at  present  by  those 
ventilators  which  pour  forth  the  gasids  from  the  sides  or  centres  of 
the  streets.  No  mode  of  ventilating  can  be  more  unscientific  than 
the  present  boasted,  though  obnoxious  system  of  grated  op^ings 
in  the  streets.  Tubes,  however,  might  be  attached  to  these,  and 
carried  high  in  all  practical  localities.  Tubes  of  sin  or  eight  inches 
diameter  would  be  sufficient,  and  the  cost  of  many  thousand  yards 
of  these  would  not  e^ual  the  expense  of  a  single  large  chimney- 
stalk.  I  am  of  opimen  that  ventilation  wouhl  be  much  more 
perfeet  by  numerous  small  discharges  than  by  one  colossal  ven- 
tilator intended  for  an  extensive  district.  Large  quantities  of  gas 
would  be  carried  along  to  the  mouths  of  sewers^  even  supposing 
such  ventilators  as  I  speak  of  were  in  operation.  This  may  be 
inferred  from  the  fact  that  the  asmospbere  along  the  banks  of  the 
Thames  is  greatly  vitiated  by  the  dissipation  of  malaria^  although 
every  opportunity  is  afforded  for  the  escape  of  the  gases  along  the 
whole  Une  of  sewers,  so  that  arranp^ements  for  collecting  and 
destroying  them  at  these  debouchuig  points  would  stul  be 
required. 

Do  you  think  that  arises  from  the  immediate  discharge  of  gas 

from  the  sewer,  or  the  offensive  matter  thrown  into  the  river  ? 

Partly  from  one  and  partly  from  the  other. 

An  arrangement  for  collecting  and  destroying  the  gases  might 
fitcilitatd  th^  descent  of  air  to  a  certain  extent  ? ^Yes. 

If  large  chimneys  or  discharges  of  any  kind  were  placed  at  die 
higher  levelsi  woidd  not  that  H>rm~a  natural  eddy  draining  itself, 
particularly  in  the  night  season,  perpetually  dia^rging  at  the 

highest  level? 1  have  not  the  smallest  doubt  it  would,  without 

any  additional  temperature,  without  the  expensive  arrangem«its 
required  for  active  e<«ibustion  to  increase  the  draught. 

Are  you  aware  of  any  changes  in  water  by  which  it  is  particu- 
larly affected  with  a  particular  form  of  noxious  ingredient  ? — - 
During  the  thunder-showers  probably  the  electrical  condition  of 
the  atmosphere  and  of  rain  water  would  expedite  decomposition. 

Is  it  not  the  case,  that  in  all  cases  where  the  mouth  of  the  sewer 
is  closed  by  the  river  fay  a  high  tide,  whenever  the  water  aecu* 
imktes^  the  pent-up  gas  in  we  interior  must  be  forced  out  at 
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some  gully-bole  or  private  drain? ^Yes;    it  is  the  case  at  w.D.oat]uMi, 


On  that  account  alone  it  appears  essential  in  a  low  level  to  have 

seme  discharge? It  was  with  that  impression  that  I  constructed 

ihe  diagram  I  exhibited  before,  to  show  how  their  dissipation  alonz 
the  baaks  of  the  Thames  might .  be  prevented.-*-  VUU  valvea 
chamber  G*  in  the  seeond  vignette. 
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V. 

DRAINAGB  OF  BUILDINGS,  IBfPROVEMBNTS  IN  THEIR  STRUCTURAL 
ARRAN6BMBNTS,  THE  CHARGES  CONSEQUENT  THERSON»  AND 
THE  MEANS  OF  LIGHTENING  THE  BURTHEN  OF  THEM. 


M»  ThMM  Mr.  THOMAS  CUBITT,  examined. 

OaMtt. 

/y     .  IIt  has  been  proposed  to  require  that  all  courts  and  aUeys  should 

t       '  'you  coDsider^ch  a  regulation  to  be  too  restrictive,  or  would  jott 

^^  V^*'         make  any  alterations  in  it? If  I  made  any  alteration  in  it,  it 

would  be  to  make  the  streets  and  alleys  wider ;  in  fact  I  would 
have  every  place  so  that  a  cart  would  have  easy  access  for  clearkig 
away  the  dirt  I  would  have  no  house  built  where  there  was  not 
a  public  way,  and  the  entrance  open  to  the  sky. 

Do  you  consider  that  it  would  be  desirable  to  enforce  by  legt»^ 
lative  enactment,  that  no  houses  should  be  built  back  to  back  ?—— 
I  would  rather  leave  that  open,  and  let  people  do  as  they  like.  I 
think  that  building  them  back  to  back  is  a  much  cheaper  mode, 
and  that  if  we  were  to  prevent  their  being  built  back  to  back,  ire 
might  in  many  cases  prevent  houses  being  built,  which  would  be  a 
great  accommodation  to  poor  people. 

Have  you  not  yourself  built  a  considerable  number  of  houses  of 

the  class  referred  to  ? 1  have  built  very  few  houses  for  poor 

people,  but  when  I  do,  I  try  to  make  them  as  healthy  as  possime. 

^ave  you  ever  built  them  back  to  back? Never. 

You  would  not  recommend  that  mode  of  building,  but  would  not 

be  inclined  to  prohibit  it? No;  I  should  be  afraid  of  nuAin^ 

the  law  too  restrictive. 

If  you  allowed  houses  to  be  built  back  to  back,  what  re^latioo 

would  you  make  as  to  the  erection  of  privies? ^I  think  I  should 

be  disposed  to  leave  that  to  the  people  themselves^  taking  care  tbat 
there  are  no  narrow  courts,  that  they  are  all  open  and  broad 
spaces,  and  every  house  at  least  should  have  a  privy ;  but  I  should 
leave  it  to  themselves  where  they  should  put  it 

If  two  rows  of  houses  were  placf«d  back  to  back,  in  what  position 

ought  those  privies  to  be  placed  ? ^They  might  do  it  by  making 

a  water-closet  in  the  upper  part  of  the  house  without  being 
offensive  or  injurious,  or  there  might  be  water-closets  in  otber 
parts. 

Would  it  be  possible,  consistendy  with  the  economy  necessaiy 
in  the  construction  of  poor  houses,  to  have  a  water-closet  to  every 
heme?*— — If  it  were  made  a  law,  many  people  would  very  mu^ 
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object  to  it,  but  I  thinks  if  left  to  themselves^  many  would  adopt  it* 
I  think  the  public  is  not  yet  prepared  to  ^o  to  that  extent ;  in  the 
erection  of  buildings,  there  are  10  water-closets  put  up  now  where 
there  was  only  one  20  years  ago. 

Has  it  been  your  habit,  in  the  construction  of  buildings  of  an 

iAferier  class^  to  place  water-closets  in  them  1 1  scarc^y  build 

any  house,  however  small,  without  having  a  water-closet  attached 
to  it,  and  not  a  common  privy.  I  believe  the  last  20  years  I  have 
not  built  any  stable  or  coach-house,  in  which  accommodation  has 
been  made  for  persons  to  live,  without  making  a  water-closet  in 
the  upper  story ;  and  I  found  that  the  mews  in  which  those  stables 
have  been  built  has  been  generally  kept  clean  :  the  effect  has  been 
that  they  would  do  all  uieir  dirty  work  vnthin,  and  keep  every 
thing  oSsaive  out  of  sight ;  and  that  the  mews  has  been  very  neat 
and  oonsequently  the  place  more  healthy.  The  places  I  have'built 
are  generally  very  free  from  any  bad  smelly  and  there  is  nothing 
worse  there  than  the  stable  dung. 

Can  yen.  state  what  is  the  expense  of  putting  up  a  water-closet 
of  the  cheapest  construction  ?  ■  There  is  a  cheaper  kind  of  water-* 
closet  than  I  have  fixed.  I  am  hardly  prepared  to  say  what  would 
be  the  expense,  but  I  think  from  10/.  to  15/.  in  addition  beyond 
the  common  privy ;  but  it  depends  upon  the  quantity  of  the  accom* 
modation  given  in  the  place  before  the  water-closet  is  there.  If 
the  watw  IS  laid  on  and  provided  for  the  use  of  the  house,  the 
water^loset  costs  less  than  when  the  water  has  to  be  got  from  a 
pump  or  any  other  place. 

Do  you  mean  that  10/.  or  15/.  covers  the  whole  of  the  expense  7 

That  would  be  the  cost  more  than  the  expense  of  a  common 

piivy. 

What  do  you  consider  the  cost  of  an  ordinary  privy  ? ^An 

ordinaiy  privy  is  litde  more  than  a  mere  building,  the  case  in  whidi 
it  is  necessary  to  put  a  water-closet ;  it  will  depend  on  circumstances, 
but  ihe  expense  would  be  very  smaU. 

Would  not  such  an  addition  as  10/.  or  15/.  for  a  water-doset  add 
to  tha  rent  of  every  cottage  in  which  it  was  placed ?■  I  think  that 
if  people  were  obliged  to  put  fhem,  it  would  be  considered  as  a  very 
SBtvere  tax  upon  them.  I  think  that,  generally  speaking,  the  pubhc 
ai«  not  prepared  to  adopt  that  course  at  present,  but  it  is  probably 
leading  that  way.  As  for  my  third-rate  houses,  I  seldom  biuld  them 
without  water-dosets,  and  seldom  make  common  privies  to  them. 

Aie  they  sdf-aeting  water-dosets? No;  but  all  that  are  put 

up  for  my  workmen  in  the  manufactories  are ;  we  have  water-closets 
in  every  place ;  they  are  self-acting,  but  they  require  a  larger  quan- 
tity oi  water  than  the  ordinary  kind  of  water-doset. 

Will  you  compare  the  annual  expense  of  a  water-closet  with  that 
of  a  common  privy,  it  being  understood  that  the  expense  of  deam- 

ing  a  conunon  privy  is  about  1/.  per  annum  ? The  expense  of  the 

common  privy  some  people  would  estimate  very  diSerently  finom 
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^eSiT^'  0tben;  it  depends  very  mudi  upon  circumstanoe,  how  it  is  placed; 
in  London  there  Bxe  very  few  common  privies  now  but  which  empCy 
themselves^  or  have  the  means  of  emptying  themselves*  into  eooioaofl 
sewers.  Forty  years  ago  the  whole  of  London  reettvad  the  oonfcHiti 
of  those  places  into  cesspools  in  the  ground.  Latterly  they  are 
turned  into  the  sewers^  and  the  river  receives  them  allj  or  oeariy 
aU. 

In  your  view  it  is  not  necessary  to  cleanse  the  privies^  but  they 

would  cleanse  themselves?^ ^It  would  require  a  vwy  earefiil 

building  for  them  to  cleanse  themselves.  There  is  scarcely  aigr 
privy  but  would  occasionally  require  some  cleansing,  but  they  re- 
quire  oomparativeljr  a  small  quantity  of  attention.  * 

That  cleansing  is  an  additional  expense*  to  be  considered  as 

ooeurrinff  from  time  to  time? Yes,  it  is ;  but  every  place  of 

that  kind  will  be  subject  to  some  expense,  even  water-closets  woukl 
not  be  free  from  that. 

Have  you  made  any  comparison  of  the  two?  -  No;  I  think 
that  every  house  ought  to  have  a  privy;  that  everv  fiunily  shoaki 
have  one,  butldonot  see  that  that  could  be  made  a  part  of  the 
law. 

The  making  it  necessary  that  every  house  should  have  one  would 
lead  probably  to  the  substitution  of  water-dosets?-*— *I  think  as 

Sublic  habits  improve  and  people  get  more  deanlyj  they  will  fed  a 
esire  for  them.     I  think  the  great  thing  to  lead  people  oo  to  im* 
^    prove  their  habits  is  to  have  the  places  broad  and  airy,  to  let  in  a 
great  deal  of  day-light. 

The  object  to  be  desired  would  be  to  substitute  water-doaata  for 

{HI vies? ^That  could  be  done  only  as  the  demand  for  com£>ii 

arose. 

You  state  that  you  would  not  wish  to  forbid  houses  being  built 
back  to  back,  and  you  have  been  asked  how,  if  they  are  to  be  baik 
badi  to  back,  the  privies  should  be  managed,  and  you  stated  that 
water-dosets  may  be  used ;   how  do  you  propose  to  provide  places 

for  refuse  and  aanes  ? GeneraUy  speakinsp,  a  house  built  in  a 

wide  place  would  have  an  area,  that  would  be  almost  a  matter  of 
course,  and  probably  a  vault  under  the  street,  and  the  areaa  and 
vaults  are  generally  found  chiefly  the  receptacles  for  those  things. 

You  contemplate  that  either  the  area  or  the  vault  in  front,  whidi 
would  be  no  nuisance  to  the  street,  would  be  the  plaoe  for  the  re* 
ceptiiMi  of  ashes? — —-I  think  that  would  provule  mr  itad£  that  we 
need  not  make  provision  for  it,  only  to  prevent  their  thiowii^  out 
things  into  the  street. 

The  areas  and  vaults  should  be  cleansed  frt>m  time  to  time  ?*«— 
I  think  the  scavenging  is  a  most  important  part,  and  it  is  a  very 
difficult  subject,  but  one  that  requires  to  be  exceedingly  well  attended 
to;  it  can  hardly  be  too  well  done;  but  the  difficulty  is  the  expense 
ef  keeping  every  place  dean. 

If  it  is  your  opinion  that  you  should  not  prohibit  hoi»ea  being 


Width  of  CourU^OMar  Dwellings.  997 

built  1»ek  to  backr  would  you  consider  it  desirable  to  eoactj    lir.Tii6m* 
that   the  width   of   the   streets*    in  the  front  of   houses  built       ^^^^ 
back  to  backy  should   not    be  less  than  a  certain  width  ?^-^ 
They  should  have  only  one  width ;  that  is,  they  should  not  be  less 
than  a  certain  width  under  any  circuntstances^  and  I  would  leave 
the  rest  to  work  its  own  course. 

You  have  said  that  you  would  not,  under  any  circumstancesj  have 
a  width  for  alleys  and  courts  less  than  that  proposed  above ;  what 
do  yota  coneider  the  minimum  width  which  should  be  allotted  the     ^  ^ 

streets? -30  feet  has  been  the  minimum  suggested. 

Thirty  feeTlbr  alleys  and  courts  open  only  at  one  eiid,  and  2Q    '  ^  6  f-  ^ 
feet*lSr  alleys  open  at  both  ends?    ■     I  should  think  no  court  ^A' 

should  be  less  than  20  feet  or  30  feet,  and  if  built  on  both  sides>  t 
would  not  make  it  less  than  30  feet  wide,  but  I  should  prefer  40 
feet  if  built  on  both  sides ;  and  I  would  have  every  place  wide 
enough  for  a  cart  to  get  in  to  carry  away  dirt. 

That  regulation  as  to  width  would  apply  to  all  places^  whether 

courts  or  ^leys? Yes. 

With  respect  to  regulations  on  the  subject  of  cellar  dwellings,  do 
you  think  tnat  there  should  be  some  regulation  as  to  the  areas,  set 
that  the  earth  should  not  come  against  the  wall,  in  the  inside  of 

wMch  the  cellar  dwelling  would  be  ? ^tt  would  be  very  important 

for  the  comfort  of  those  who  occupy  such  dwellings,  but  I  am  afraid 
of  a  restriction  leading  to  inconvenience.  I  am  afraid,  if  byrestric* 
tive  clauses  cellar  dw^lings  are  made  more  healthy  than  they  are 
now^  it  will  beoome  the  fashion  to  occupy  cellars  more  than  at  pre- 
9mt«  and  that  we  should  be  leading  the  public  to  look  upon  that 
as  a  part  of  a  dwelling* house,  which  is  hardly  now  thought,  even  in 
poor  neighbourhoods,  fit  for  such  a  purpose.  I  would  keep  the 
cellars  for  inferior  purposes. 

Would  itj  in  your  opinion^  be  desirable  to  make  a  distinction  as 
to  sleeping  places,  and  to  prevent  a  cellar  being  used  as  a  sleeping 
piaeet It  would  be  a  very  good  thing  if  it  could  be  done  with- 
out great  practical  inconvenience,  but  I  fear  that  by  making  them 
moie  wholesome  dwelling  places  we  should  lead  to  their  being 
moie  generally  inhabited,  that  the  cellar  would  be  considered  as  a 
legitimate  part  of  the  house  to  live  in.  I  would  leave  the  use  of  it 
to  the  option  of  the  person. 

Peffaaps  your  view  is  taken  principallv  from  the  houses  in  Lou« 

don.    Are  you  aware  that  there  are  40,000  persons  dwelling  in 

oellars  ia  Liverpool,  and  principally  in  close  parts  ? — I  was  not 

aware  of  it  until  I  read  the  Report. 

Be  you  tlunk,  that  being  the  ease  in  some  towns,  some  provision 

is  neoessary  to  restrict  such  habitations? My  fear  has  always 

been,  that  by  making  the  basements  better  they  would  be  more 
occupied  tbau  they  have  been  hitherto;  that  would  rather  tend 
to  increase  the  occupation  of  the  cellar  dwellings. 
As  thai  essnoet  be  prev^ed*  weuld  it  aot  be  desiiaUe  to  make 
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^cSw?**    them  more  healthy  ?— It  is  very  difficuk  to  make  a  cellar  a  fit 

rlace  to  live  in,  but  it  would  be  very  important  to  make  them  dry. 
should  never  let  the  earth  touch  the  walls  of  the  house  in  any 
direction.  I  would  let  the  area  go  round  the  house  on  all  sides 
rather  than  the  ground  should  touch  the  walls. 

Then  an  enactment,  requiring  "  an  open  space  or  area  adjoin* 
ing  to  the  front,  back,  or  external  side  of  such  room  or  cellar^  not 
less  than  three  feet  wide  in  every  part,  from  six  inches  below  the 
floor  of  such  room  or  cellar  to  the  surface  or  level  of  the  ground,'* 

would  in  your  view  tend   to   make   them  more  healthy? 

Decidedly ;  and  I  have  thought  such  a  restriction  was  necessary 
and  proper ;  but  on  further  consideration,  I  fear  it  would  tend  to 
cellars  being  very  much  more  occupied  than  they  are  at  present 
I  would  say  that  the  ground-floor,  that  is  the  floor  immedialeiy 
above  the  basement,  should  not  be  less  than  two  feet  above  the 
public  way,  so  as  to  give  the  basement  a  little  more  daylight; 
but  I  am  afraid,  as  I  said  before,  of  occasioning  the  baBenieDt 
story  to  be  more  occupied.  I  would  never  think  of  making  the 
basement  without  an  area,  nor  without  admitting  lights  and 
always  making  an  area  all  round  every  part. 

If  the  tendency  of  such  laws  would  be  to  increase  the  €>eeupa* 
tion  of  cellars,  might  it,  in  your  opinion,  be  desirable,  in  addition, 
to  provide  that  in  no  building  hereafter  to  be  erected,  except  on 

old  foundations,  cellars  should  be  inhabited? 1  think  that  if  a 

law  were  made  that  cellars  should  not  be  inhabited,  the  hoUs» 
would  be  built  upon  the  ground,  and  the  upper  part  of  the  iiouse 
would  very  often  be  damp ;  they  would  not  go  deep  enoi^h  to 
get  foundations :  it  is  necessary  that  the  foundation  of  a  house 
should  be  low  enough  on  some  soils,  that  the  earth  on  which  the 
house  is  built  should  not  be  subject  to  the  changes  of  the  atmo- 
sphere ;  and  when  houses  are  built  upon  the  surface,  they  often 
suffer,  owing  to  their  foundations  being  so  much  exposed. 

Have  you  ever  used  any  material  to  prevent  the  extension  of 
damp  from  below  upwards  ?^— In  building  upon  such  soils,  I 
generally  cover  the  foundations,  that  is,  after  the  first  two  or  three 
courses  of  bricks,  with  a  course  of  slate ;  then  I  generally  lay  a 
course  of  cement,  perhaps  two  courses. 

Is  the  cement  considered  impervious  to  moisture,  like  slate  7-'^ 

No,  it  is  not  so  impervious ;  but  it  is  more  so  than  the  mortar. 

Have  you  ever  had  any  experience  in  the  use  of  asphalte,  or  a 
thin  layer  of  pitch,  as  a  substitute  for  cement,  or  even  for  slate,  in 
such  cases?-— —I  have  used  a  composition  made  with  tar  ooea- 
sionally  for  such  purposes ;  but  I  have  generally  found  that  rough 
or  small  slate,  which  will  answer  the  purpose,  is  much  easier  to 
get,  and  much  cheaper  than  asphalte. 

Do  you  refer  to  the  ordinary  asphalte  employed  in  paving?. 
I  supposed  the  question  to  refer  to  the  composition  of  the  as* 
phalte  as  imported,  or  the  artificial  asphalte  made  bere^  a  eam« 
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position  of  pitch  and  tar  ;  but  there  would  be  a  great  difficulty  in  "''gSuT* 
making  that  a  part  of  the  law ;  for  many  a  man  who  can  now 
manage  to  bmld  a  small  cottage  for  himself  would  find  it  difficult 
to  obtain  materials  of  that  kind  ;  and  if  we  threw  obstacles  in  the 
way,  a  man  who  could  otherwise  build  a  small  cottage  might  live 
ia  a  tent>  or  live  as  a  gipsy. 

The  question  respects  the  regulations  for  building  in  the  me- 
tropc^.  Is  it  common  for  persons  in  the  metropol^  to  build  a 
single  house  for  their  own  occupation^  or  is  it  not  usual  for  all  the 

houses  to  be  built  on  speculation  by  builders  ? There  are  many 

raea  who  build  houses  for  themselves  with  very  scanty  means. 

In  London  ? — Yes,  very  often.  London  has  been  constantly 
growing  ;  and  there  are  places  in  the  country  which  are  growing ; 
and  houses  are  built  in  the  fields,  adding  them  to  the  town ;  and 
the  efiect  of  the  Building  Act  has  been  to  drive  such  persons  to 
places  just  past  the  boundary  line.  The  more  restrictive  the  laws 
are,  the  greater  difference  there  will  be  between  the  buildings 
Hitiiin  and  without  the  line,  and  the  effect  will  be  to  drive  people 
just  outside  the  line,  where  they  will  put  up  the  most  obnoxious 
houses  that  can  be. 

Do  you  not  consider  that  in  any  situation,  such  as  a  large 
metropolis,  where  gas-works  are  so  extensively  supported,  the  coal- 
tar  pitch  would  answer  all  similar  purposes  to  asphalte  ?  ■  Yes ; 
I  have  tried  that  myself,  and  found  it  does  answer  the  purpose; 
but  it  is  rather  a  difficult  thing  for  a  man  working  on  a  small  scale 
to  manage. 

SuBppeing  such  a  material  were  in  general  use,  you  do  not  enter- 
tain tne  opinion  that  it  would  be  expensive,  or  that  it  would  be 

difficult  to  procure? ^There  would  be  a  difficulty  to  the  man 

that  builds  a  small  house,  or  two  or  three  houses;  for  he  would 
require  a  certain  apparatus  for  heating  it,  and  it  would  take  up 
his  time  and  attention ;  aud  being  a  thing  he  was  not  used  to,  he 
would  be  afraid  of  the  risk,  and  he  would  feel  it  a  hardship  to  be 
obliged  to  use  it.  It  is  not  at  all  uncommon,  when  ground  is  laid 
out  to  iarm  a  new  street,  for  a  man  to  come  and  take  a  small  plot 
and  to  build  his  house  singly^  engaging  for  the  building  of  it* 
lliat  house  forms  one  of  a  row ;  but  out  of  a  row  of  ten  houses 
there  may  be  six,  or  eight,  or  ten  proprietors. 

Have  you  ev^  turned  your  attention  at  all  to  the  inquiry  as  to 
where  the  numbers  of  the  poorer  classes  who  are  dislodged  from 
certain  localities  by  the  progress  of  improvements  in  this  town, 
remove  to ;  for  instance,  whither  those  who  are  at  this  moment 
removing  from  Wbitechapel  and  St.  Gileses  are  about  to  migrate? 
I  think  they  try  to  make  towards  the  outside  of  the  town, 
where  the  small  houses  are  generally  built. 
Do  they  build  new  houses,  or  do  they  go  to  parts  where  houses 

are  akeady  built  ? ^There  are  very  few  poor  persons  who  are 

tttsoed  out  who  can  provide  a  new  house ;  in  consequence  of  that 
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oSS!*'  t*0y  probably  seek  olher  houses  already  prepared  for  tfa^n.  It 
would  be  very  difficult,  I  think,  to  say  how  they  are  disposed  of; 
but  the  improvement  of  a  large  district  tends  to  raise  the  rente  of 
the  smaU  houses  near  that  part^  and  it  drives  the  people  a  Iitf  le 
farther  qft,  farther  towards  the  edges  of  the  towu. 

You  have  stated  that  you  think  certain  regulations  in  resnect 
of  the  width  of  streets  and  alleys  are  necessary  fer  the  hesiltli  of 
the  humbler  classes,  but  that  if  those  regulations  extend  only  to  a 
particular  district,  that  has  the  effect  of  driving  persons  to  worse 

habitations,  just  beyond  the  district  ? ^Yes ;  and  a  veiy  much 

worse  kind  of  place  is  provided,  where  there  are  no  regulations ; 
that  would  have  been  attempted  in  the  other  districts  but  for  the 
severe  restrictions. 

Does  not  that  show  the  necessity  of  making  such  regulations,  when 
duly  and  properly  considered,  for  the  advantage  of  the  people  in 

reral  ? It  appears  to  me  to  be  very  difficult  to  know  where 
limits  of  any  restrictive  laws  should  stop.  I  think  it  is  mo^t 
probable  that,  when  this  Bill  passes,  there  will  be  accommodation 
provided  for  very  poor  people  upon  wet  soils,  perhaps  in  very  low 
and  damp  situations,  were  there  is  no  drainage  and  very  bad  eircu- 
ladon  of  air,  just  outside  of  the  lines,  where  they  will  be  stowed  very 
close  together  in  very  damp  and  very  filthy  places. 

Do  you  conceive  mat  it  would  be  possible  to  induce  the  present 
inhabitants  of  St.  Giles's,  for  instance,  to  ^o  so  far  off  from  their 
daily  oocnpations  as  the  limits  that  have  be^  proposed  in  a  Bill 

now  before  Parliament? Persons  would  not  migrate  in  large 

bodies,  but  they  would  get  their  accommodation  as  near  as  they 
can  to  their  work  ;  and  many  poor  people  have  to  go  three  or  four 
miles ;  many  of  my  workmen  live  at  the  distance  of  four  or  five 
miles  from  their  work.  I  would  rather  see  a  very  extended  line, 
within  so  many  miles  from  the  Post-office,  or  a  ?iven  spot  in 
London ;  but  it  ought  to  be  a  very  extended  line ;  J  am  not  pre- 
pared to  say  to  what  extent,  but  I  think  it  ought  to  be  extended 
very  much  farther  than  it  is  at  present.  The  boundaries  of  parishes 
form  exceedingly  irregular  lines ;  some  of  the  boundaries  at  present 
are  very  much  nearer  London  than  others,  and  so  they  would  be 
under  die  proposed  Bill.  With  regard  to  building  small  houses, 
I  think  the  restrictions  ought  to  be  very  much  less  stringent  a^s 
to  heights.  I  think  it  is  veiy  desirable  that  the  small  houses 
should  not  be  of  necessity  low  houses.  I  should  like  them  to  be 
able  to  have  them  four  stories  high,  that  is,  four  stories  fit  to  live 
in ;  for  if  they  are  very  low  they  have  more  trouble  with  their  flIA. 
the  smoke  hangs  about,  and  they  are  more  dirty  and  ill-aired,  their 
height  not  giving  sufficient  current  for  the  air  to  ascend.  I  wonld 
not  limit  them  so  much  even  as  the  present  law  does. 

What  height  should  you  give  to  each  story?- 1  should  like  the 

smallest  kind  of  house  which  is  constructed,  at  least  four  stories  abore 
theground.  I  would  let  them  build  the  stories  of  any  height  theylike. 


Cttblit. 


ing  there  was  m  limitation  as  to  beiefat,  would  not  th^jr    Mr.  TKomat 
put  in  thfee  storioBin  the  place  of  two^  and  make  the  stories  pro*       '""'*''" 
portionably  shallow,  in  order  to  saye  erpense?——!  would  not 
restrict  them  to  less  Ihan  four  stories  above  the  miuid,  the  smallest 
class  of  house ;  but  I  would  let  them  build  those  stories  of  any 
heiorht  ihey  like. 

In  such  houses  would  there  be  an  opportunity  for  introducing 
one  spare  flue  ? ^There  would  be  an  oppoilunity. 

Would  that  add  mudi  to  the  expense  ? Not  mucb>  if  they 

were  not  restricted  too  severely  in  the  manner  of  building  those  flues. 
My  own  opinion  is,  that  the  party-wall  with  flues,  according  to  the 
present  Act,  is  sufficiently  stringent,  taking  care  not  to  have  any 
combustible  material  in  the  wall;  but  our  experience  seems  to  show 
that  we  have  had  venr  few  accidents  of  a  building  falling  down, 
and  we  scarcely  ever  hear  of  such  a  thing  as  a  fire  extending,  in  a 
house  built  under  the  present  Building  Act,  beyond  the  house  in 
which  it  originated;  it  does  not  appear  necessary,  therefore,  to 
have  the  party-waUs  thicker  than  at  present.  I  should  like  a  law 
to  oblige  every  house  above  a  certain  class  to  have  its  own  walls^ 
I  should  be  glad  even  to  be  obliged  to  build  all  my  first  and 
second-rate  houses  with  separate  walls  instead  of  party-walls;  but 
I  think  the  passing  such  a  law  would  be  considered  very  oppressive  t 
but  it  would  be  a  great  advantage  to  the  houses,  audi  add  greatly 
to  the  comfort  of  the  inhabitants  if  it  were  so. 

Can  you  inform  the  Commissioners  whether  the  dust-bins  gene- 
rally discharge  a  very  ofiensive  odour? 1  think  they  would  be 

very  likely  to  do  so  at  this  particular  time,  when  vegetables  afe  in 
great  abundance,  and  the  weather  very  damp.  My  feeling  about 
the  width  of  streets  is  greatly  influenced  by  a  desire  to  clear  away 
all  that  nuisance  and  rubbish  which  accumulates  from  day  to  day 
with  greater  ease  than  at  present ;  and  if  the  streets  were  wider, 
then  they  might  get  them  cleared  of  the  dust  mora  easilv.  It 
would  not  accumubte  as  it  does,  if  it  became  the  habit  to  clear  it 
away.  The  more  cleanly  the  people  become,  the  more  anxious  they 
are  to  derive  the  advantage  of  it ;  and  it  appears  to  me  that  people 
become^  by  living  in  a  very  dirty  place,  very  much  degraded; 
and  on  the  other  hand  they  improve  if  the  place  is  kept  clean 
about  them.  I  feel  it  of  great  consequence  to  eive  them  every 
possible  means  of  clearing  away  rubbish.  I  think  it  is  of  the 
greatest  consequence  that  the  public  authorities  should  have  the 
public  pavement  and  the  public  roads  well  attended  to  ;  and  the 
scavenging  of  London^  though  better  attended  to  than  in  most 
places,  is  not  anything  like  so  well  done  as  it  ought  to  be. 

Would  it  be  objectionable  to  conduct  a  discharge  of  air  from  the 
dust-bin  into  the  spare  flue  to  winch  reference  was  made,  so  as  to 

occasion  a  constant  effusion  of  the  deleterious  air? 1  think  that 

would  net  be  difficult ;  I  think  that  if  a  Board  of  this  kind  were  to 
be  permanent,  it  would  be  very  well  if  the  Board  were  to  have 
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Mr.Thomu  Diodels  and  plans  occasionally  published,  and  cheap  hkito  fbal 
Cttbittf  would  enable  people  to  do  maay  things  for  themselves,  and  thai  tb<s 
improvements  would  go  on  much  faster  than  if  they  were  oompelled 
to  do  this  or  the  other;  that  if  this  Board  were  constantly  getdog 
information,  and  pubUshing  cheap  tracts  and  wood-cuts,  and  ex* 
hibiting  models,  or  if  models  of  cheap  accomniodation  for  Che 
people  could  be  shown  occasionally  in  some  places,  where  the  public 
mignt  get  to  them,  in  the  same  manner  as  articles  are  at  the  mu- 
seums, a  few  hundred  pounds  spent  in  that  way  would  have  a  veiy 
beneficial  effect;  for  the  poorer  classes,  in  order  to  their  seeking 
proper  accomodations,  should  see  those  things  exhilnted. 

Have  you  ever  had  your  attention  directed  to  some  plans  pro- 
posed lately  for  dispensing  with  the  use  of  water  for  closets,  and 
{et  at  the  same  time  ensuring  as  eflkctual  a  removal  of  their  contents, 
y  means  of  a  mixture  intended  principally  to  economize  materials 
for  manure  and  agricultural  purposes  ? 1  should  be  afraid  of  re- 
commending to  any  of  the  poor  any  other  mode  of  cleansing  than 
with  a  large  quantity  of  water ;  I  would  give  every  possible  facility  tti 
the  water-companies  to  induce  them  to  crive  a  large  supply,  and  I 
think  I  should  go  to  this  extent;  I  should  like  some  sort  of  under* 
standing  to  take  place,  that  if  any  new  bills  for  water-conipanies 
were  brought  in,  it  should  be  one  of  the  obligations  that  their 
mains  should  be  always  filled,  and  people  living  in  any  house 
should  always  be  able  to  get  it  fi:om  the  mains. 

That  they  should  be  allowed  to  draw  off  any  quantity  they  wished  ? 
Yes ;  I  think  that  would  tend  very  greatly  to  the  improve- 
ment of  London. 

Do  not  you  consider  it  an  objectionable  thing  in  itself  that  so 
much  material  should  be  swept  into  the  river  uselessly,  if  it  could 

be  avoided  ? With  respect  to  sewage,  it  appears  to  me  that  the 

whole  material,  we  may  say,  that  is  consumed  in  London  is  all 
swept  away,  or  nearly  so,  by  the  river,  and  that  there  must  be 
quantity  enough  every  week  swept  away  to  fertilize  a  vast  number 
of  acres  of  land,  if  made  productive  ;  but  I  do  not  think  that  the 
present  state  of  our  knowledge  will  enable  us  to  use  it  with 
economy,  or  that  we  can  lay  down  any  plan  at  present  for  collect- 
ing it,  although  I  should  lixe  to  see  it  taken  away  from  the  towns 
as  fast  as  possible.  I  regret  very  much  that  we  should  carry  our 
drainage  into  the  part  of  the  Thames  we  do;  I  regret  that  some- 
thing is  not  done  to  enable  us  to  carry  the  foul  matter  all  away 
from  London. 

You  would  be  glad  to  see  any  practicable  method  by  which  the 

refuse  of  the  town  should  be  carried  out  into  the  country  ? 1 

should;  and  I  think  the  best  way  of  furnishing  the  means  for  that 
would  be  to  carry  it  further  off  from  the  town,  and  not  into  tlie 
upper  part  of  the  river,  but  to  carry  it  further  before  the  discharge 
mixes  with  the  river. 

You  have  not  considered  any  of  the  plans  which  have  been 
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spoken  oC  for  carrying  away  the  impurities  of  water  to  a  distance^    Mr.  Thomi 
so  ad  to  fertilize  the  districts  in  the  neisfabourhood  of  populous       ^""' 

cities? ^I  have  thought  a  great  deal  about  them^  but  I  am  not 

aware  of  any  plan  which  could  be  worked  out  so  as  to  make  it 
economical. 

If  it  could  be  removed  consistently  with  economy,  you  would 
consider  that  a  great  iftject  was  attained  ? Certainly. 

In  looking  at  the  condition  of  the  habitations  of  the  poor  in 
London,  would  you  consider  it  desirable  that  arrangements  should 
be  made,  especially  where  houses  were  very  densely  populated, 
for  enabling  washing  to  be  conducted  at  a  low  rate  in  public  build- 
ings; to  which  families  might  have  access? 1  thought  for  some 

years  of  my  life  that  it  would  be  a  very  good  thing  in  all  towns 
if  means  were  furnished  and  places  provided  for  the  poor  to  wash 
and  do  many  of  their  dirty  works  in ;  but  further  consideration 
induces  me  to  suppose  it  is  better  not  to  mix  the  families  together; 
that  fbe  evil  would  preponderate  over  the  good;  and  I  would 
rather  leave  them  to  seek  accommodation,  so  as  to  do  all  the  work 
in  their  own  habitations,  than  mix  them  in  one  building.  I  would 
not  promote  their  mixing  together  in  common ;  there  are  generally 
evil  results  from  it. 

For  the  discharge  of  the  air  from  tlie  kitchens,  and  from  wash* 
ing,  in  houses  of  diflTerent  descriptions,  would  it  not  be  desirable  to 
have  one  large  and  central  flue,  of  a  sufficient  size  to  secure  the 
direct  discharge  of  vitiated  air  in  the  lower  apartments,  without 

passing  through  the  rooms  above? 1  think  the  time  will  come  ' 

when  every  good  house  will  be  ventilated  in  such  a  way  as  is  now  \ 
done  in  the  Houses  of  Parliament;  but  I  think  it  would  take  some  , 
time  to  lead  the  public  to  that. 

Without  leading  the  public  to  such  extensive  arrangements  as 
are  adopted  there,  and  meeting  peculiar  contingendes,  would  it  not 
be  important  to  introduce  the  use  of  flues  for  the  discharge  of  ofien- 
sive  air,  as  is  frequently  found  in  small  houses  on  a  washing-day  ? — 
No  doubt  it  would  be  a  good  thing  that  every  basement,  and  every 
privy  or  water-closet,  should  be  furnished  with  a  ventilating  flue, 
goin^  as  high  as  the  upper  part  of  the  house,  a  flue  built  pur- 
posely for  that  object ;  but  I  tlunk  it  would  be  very  irksome  if  tney 
were  required  to  do  that  in  the  stringent  way  that  the  proposed 
new  Building  Act  contemplates;  that  is,  that  every  flue  should  be 
of  a  certain  size  and  thickness.  It  would  be  so  expensive  that  it 
would  rather  retard  than  invite  improved  building. 

You  think  it  would  be  better  to  have  the  advantage  of  it  put 
forward  by  its  being  known  and  understood  than  by  law  compel- 
ling it? — I  think  it  would  work  faster,  and  they  would  go  more 
cheerfully  to  it. 

Is  there  a  publication  on  the  best  structure  of  houses  for  the 
hunabler  classes  of  persons  in  large  towns,  pointing  out  the  best 
and  cheapest  mode  of  oonstniction,  with  the  modem  improvements 

VOL.  II.  •         T 
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Mr.Thbnitt  hv  tbeir  health  and  comfort,  and  with  ^fereace  to  the  supply  of 
^"**"''  water  and  those  other  conveniences  whicti  experience  of  late  daji 
has  shown  to  be  necessary. ?-i — rtliere  are^  many'  publiaitioiff 
referring  to  those  points.  I  think  that  probably  Loudon,  the  land- 
Bcape  gardener,  has  done  more  than  any  other,  in  his  ^'  Cottage 
Architecture.'! 

,    That  is  rather  referable  to  rurai  dwellings  ? ^I  do  not  retol- 

lect  anything  for  towns  pardci|larly« 

Do  you  not  think  it  would  be.  advantageous  if^  either  by  means 
pf  a  premium^  or  by  means  of,  public  Boards^  or  by  holding  out 
an  inducement,  the  attention  of  architects  and  other  persons  ^ere 
attracted  to  such  a  subject,  lyrith  a  view  to  throw  into  the  structure 
of  th^  dweiliiigs  of  the  humbler  classes  those,  improvements  whidi 

have  be^  devised  lately  with  reference  to  oth^r  classes  ? ^Ali 

the  builders  ai|d  architects  in  London  have  their  eyes  oonstautly 
open  to  tal^e  advantage  of  every  new  material,  and  every  new  vp- 
plication  of  that  material,  and  of  every  adaptation  of  ^  building; 
which  should  give  more  for  the  nooney  or  make  the  thing  better. 
I  think  that  suggestions  by  which  a  poor  person's  house  poight  be 
improved  without  much  increased  expense,  from  time  to  timie,  noi 
enforced  by  law,  would  be  very  desirable ;  taking  advantage  of  a 
Qew  application  of  a  material  from  time  to  time,  or  a  new  jmaterial. 
.If  specimens  of  those  things  were  put  before  the  public  from  tinx! 
to  time,  the  improvements  would  work  piucb  faster  than  where  tbt' 
public  are  left;  tq  find  out  those  thiogs  for  themselves. 

With  the  facility  of  pommunication  to  those  in  the  habit  ot  build- 
ing, any. improvement  in  one  part  of  the  country  would  be  imme- 
diately brought  to  bear  on  another  part  of  the  country? Ir 

would  be  so ;  but  there  are  parts  of  London  where  the  small  build- 
ings are  very  inferior  to  others,  even  in  the  same  district;  but  1 
thmk  if  persons  understood  that  they  could  see  improvements  from 
time  to  time,  s^t  any  fixed  place  or  public  exhibition,  in  a  cheap 
form  J  adapted  for  use  among  the  poor,  great  advantage  would  be 
taken  of  those  things ;  but  with  regard  to  material,  it  is  difiicult  to 
form  a  law,  as  we  are  constantly  changing  our  material ;  for  iu- 
stance,  much  more  iron  is  used  now  than  formerly,  and  it  would  be 
desirable  to  encourage  the  use  of  iron,  but  I  do  hot  tiiink  it  would 
be  prudent  to  attempt  to  do  it  by  law. 

In  your  view^  the  intelligence  and  exj)erience  of  builders,  sup- 
ported by  self-interest,  would  do  more  to  promote  improvements  ta 

building  than  any  compulsory  law  ? ^I  think  that  what  should 

be  done  by  law  should  be  to  prevent  a  person  injuring  his  neigh- 
bour, and  that  it  would  be  desirable  to  have  the  houses  rather  high 
than  low,  and  to  take  care  that  there  is  a  very  easy  access  to  theoi, 
leaving  much  of  the  rest  to  regulate  itself. 

Do  you  think  it  would  be  practicable  that  the  district  surveyor* 
to  whom  a  builder  might  go  to  get  his  levels,  should  be  required 
to  give  information  of  the  kind  you  mention? No;  I  think 
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the  infonnatioa  should  be  established  at  some  one  central  poii^i, 
and  where  the  whole  of  it  should  be  seen  by  large  drawings,  or 
by  models;  and  with  regard  to  the  levels  oi  sewers,  or  things  of 
that  sort,  I  think  there  is  no  difficulty  at  present  in  knowing  the 
mode  of  drainage  of  any  part  of  any  neighbourhood  of  the  metro* 
polls,  bjF  applying  at  the  present  sower  offices*  I  thipk  it  is  very 
objectionabie  allotting  the  duty  to  aistrict  surv^ora  for  look^ing  to 
those  things;  what  I  would  require  by  law  is,  tlxat  tne^e  should  be 
positiFc  means  of  draining  every  part;  an4  I  diink  that  tlierejis  ne 
need  of  interference  with  persons  drains  if  the  means  of  discnarge 
are  provided. 

Yam  state  that  you  think  a  certain  area,  or  a  certain  widtli  of 
courts  is  necessary  for  the  houses  of  the  humbler  classes,  to  give 
tbem  air.  Are  there  other  conditions  necessary  for  their  well* 
being;  a  certain  facility  of  drainage  you  would  consider  neces- 
sary?  1  would  not  allow  a  house  to  f>e  built  at  all  unless 

there  were  positive  means  of  draining  it ;  they  should  be  sure 
there  was  a  drain,  or  some  kind  of  accommodation  for  drainage 
or  sewage.  .  .,  .    . 

Do  you  consider  the  supply  of  water  to  the  houses,  for  the  use 
of  the  humbler  classes,  of  importance  to  their  comfort?— —I 
think  it  of  the  greatest  importance.  , 

Do  you  consider  that  the  cleansing  of  filth  and  refuse  from 

them  is  also  important  to  their  health? 1  think  it  of  the 

greatest  importance;  but  it  would  be  very  difficult , to  enforce  on  a 
person  the  cleansing  the  inside  of  his  house.  I  think  if  easy 
means  are  given  for  a  cart  getting  to  the  places,  the  desire  for 
getting  the  stufi^,  on  the  part  of  the  collectors^  might,  be  made 
(sufficient  to  ensure  their  going  for  it;  and  that  if  the  people 
themselves  knew  that  it  would  be  regularly  taken,  they  would  be 
eager  to  get  rid  of  it.  I  think  that  where  the  scavengers  can  go, 
there  is  no  great  deposit  generally  of  filth  at  present. 

Your  view  is,  that  there  should  be  a  free  circulation  of  air  in 
front  of  the  houses,  by  means  of  sufficient  width  pf  street,  a  good 
drainage  and  sewage,  a  proper  clearing  away  of  the  dirt  and  filth 

by  means  of  scavengers,  and  a  good  supply  of  water? r-Yes; 

1  think  those  things  should  be  positively  provided  for ;  that  it 
'should  be  the  duty  of  some  public  authoritiea  to  see  that  done. 

With  respect  to  the  water<rates,  have  you  turned  your  attention 
to  the  question  on  whom  that  rate  ought  to  be  made,  whether 
Upon  tbs  owner  or  the  occupier,  or  in  any  given  proportions 
iietween  tliem?— — I  do  not  think  it  is  of  much  consequence  who 
P&ys  the  rate;  the  companies  themselves  .nvake  their  arrange- 
ments for  that ;  probably  it  would  be  ai  good  thing  if  every  person 
^^ho  oflfers  a  house  to  let  should  not  be  permittm  to  receive  any 
^nt  unless  there  was  a  supply  of  water. 

In  some  way  you  would  enforce  a  good  supply  of  water  for  the 

T  2 
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Mr.ThiNBM  poorer  classes  ?^>-- Yes,  I  should  wish  the  supply  of  water  to  be 
.  Cuwti.  .  jji^y^jj  jjjQi^  extended  than  it  is  at  present*  The  expense  of  a  water 
company  consists  not  so  much  in  what  may  be  called  their  plant, 
that  is^  their  buildings  and  pumping  machineiy,  as  the  capital 
required  for  carrying  the  pipes  everjrwhere.  Those  companies 
have  many  hundred  miles  of  pipes,  and  it  is  there  that  mudiof 
their  capital  is  locked  up.  It  would  not  greatly  incredte  their 
expenditure  if  they  pumped  up  a  much  greater  quantity;  the 
expense  would  *not  be  in  the  same  proportion ;  and  the  supply  of 
London  is  unlimited.  But  I  would  like  to  make  the  Thsam 
cleaner,  as  that  is  the  great  source  of  supply. 

Do  you  consider  the  following  to  be  a  fair  estimate  of  the  cost 
of  a  water-closet  ?— — 

EsTiMATi  by  Mr.  Howbll  of  the  Cost  of  ttruehiral  Anrnogemenis  of  Sewersj^i 
Draioase,  Water-tank,  and  means  of  House-eUuising  for  Labourm*  Teue- 
mentf  m  the  Metropolit  :-— 

Faet.  X    «.  ii 
55  Drain  and  digging,  with  pantile  bottonit  three  counef  high, 

arched  over  and  cemented  ••• 426 

10  Small  drain  for  water-pipe  •••••••••••  Ol^f 

46  Sap.  date  slab  cutem,  4  (t  by  3  ft  9,  and  2  ft.  deep,  holding  1^0 

gallons     • 4  12    0 

62  Three-quarter  pipe,  to  serve  cistern,  including  joints  and  6xing  •  3    2    0 

—  Ditto,  ditto  yard  ditto    •     •     • O  12    0 

—  Two  threes^oarter  cocks,  10#. ;  one  codi-b<dl  and  boai,  8«.  •     »  0  18    6 
7  Iiich  standing  and  under  waste  •     •••••••••  O10    6 

1{  washer  and  waste       ••••••••••••  026 

Pan  closet,  with  basin,  ftc,  complete  ••••••••  3100 

Strong  D  trap,  20s. ;  serrioe-box,  lOt.  6<f. 1  10    6 

Cover  to  cistern    ••••••••••••••  0  15    0 

20    5    0 
Dedoct  7^  per  cent*  if  done  at  contract  prices      •     •    •     •      1  10   0 

18  15    0 
Prom  the  above  estimate  the  following  items  should  be  deducted,*as 
appertaining  to  the  present  objection^le  system  :-^ 

C  «•  <f. 

Cesspool     ••*.• 100 

Roof  of  privy  and  ceiling        •••••••       0  15     0 

Drain,  say  65  feet 3    5    0 

Water-bttH  and  stand 15    0 

Service-pipe,  40  feet        •• 200 

Coekand  ball,  8«.;  waste-pipe,  7s.  .     •     •     •     •      0  15    0 


*mm 


Less  7}  per  cent    .     .    •    •    •      0  13    6 

8    6    6 

£10    8    6 


It  does  not  seem  far  out,  but  I  have  not  time  to  examme  it. 
Speaking  of  the  dense  population,  I  would  suggest,  the  broad 
streets  would  make  the  population  much  less  dense  than  if  th^ 
were  not  so  restricted ;  but  I  think  that  the  great  thing  that  s 
necessary  is  to  give  all  the  people  more  cleanly  habits.     One  cS  th^ 
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great  difficulties  of  being  cleanly  in  and  about  London  is  the    ^cJuIit*' 
great  quantity  of  black  matter  constantly  floating  about  in  the 
air«     If  persons  come  out  from  a  country  district^  when  th^  come 
first  to  London  they  have  frequently  very  cleanly  habits;  the 
women  are  very  careful  about  their  linen  when  they  first  come  to 
Londoo.    A  man  coming  with  his  family  from  a  country  district 
have  their  linen  much  more  nice  than  after  they  have  been  in  town 
longer;  they  have  been  more  accustomed  to  a  clearer  atmosphere^ 
and  their  habits  are  better;  but  after  they  have  been  some  time 
here,  they  feel  that  they  cannot  conquer  their  difficulties  with  the 
dirt^  and  they  yield  to  circumstances.     It  appears  to  me  of  greater 
consequence  to  remove  a  great  many  of  the  great  public  nuisances 
than  it  is  to  restrict  their  own  dwellings  so  much ;  that  if  we  gave 
them  a  better  atmosphere,  we  should  Keep  their  minds  in  a  better 
state,  and  that  they  themselves  would  be  much  more  desirous  of 
preserving  neatness  than  they  are  at  present :  those  who  wish  to 
be  cleanly,  are  depressed  by  the  difficulty  there  is  in  being  so* 
It  appears  to  me  that  the  first  thing  that  ought  to  be  done  is  to 
prevent  the  great  smoke  of  chimneys ;  that  ought  to  be  stopped. 
My  own  opinion  is,  that  if  a  law  were  passed  to  prevent  any 
smoke  passing  out  of  a  chimney,  more  than  ought  to  pass  out  of 
an  ordmary  kitchen  fire-place,  and  if  every  person  were  obliged  to 
keep  his  smoke  within  that  limit|  in  a  very  short  time  there  would 
be  no  diSBculty  in  enforcing  it,  and  that  the  means  would  be  very 
soon  found.    I  am  not  supposing  but  that  it  would  not  cost  the 
persons  a  little  more  to  do  it,  but  the  public  must  pay  for  that ; 
for  aU  these  great  manufactories  are  furnishing  something  for  the 
public  use  generally.     No  one  brewer  or  distiller  will  like  to  do 
that  which  ne  is  not  compelled  to  do,  because  his  neighbours  will 
not  do  it.    A  great  number  of  works  are  giving  out  great  volumes 
of  smoke;  the  great  public  breweries  and  distilleries  are  all  doing 
the  same.     If  you  go  to  the  top  of  this  building  you  will  see 
within  half  a  mile  many  large  chimneys  vomiting  forth  black 
matter;  all  those  tend  to  destroy  the  property  of  the  rich  as  well 
as  the   poor — the  gentleman  living  in   a  good  house,  able  to 
provide,  and  desirous  of  having  the  best  furniture  that  can  be 
procured.    Take,  for  instance,  some  of  the  best  houses  which  can  be 
found  in  London,  the  depreciation  caused  by  the  injury  of  the 
black  atniosphere   goes  on  very  fast,  and  tends  to  depress  the 
feeling  for  keeping  up  those  things,  and  to  prevent  the  encourage* 
mentof  the  finer  class  of  workmen;  and  it  prevents  the  houses 
being'  80' nicely  fitted  up,  because  they  cannot  be  kept  in  a  satis* 
factory  state.     People  are  less  willing  to  have  expensive  paper- 
banging,  and  nice  painting,  and  nice  upholstery,  because  eveiy- 
thing  Mts  so  black  m  London.     If  we  could  induce  persons  to  be 
more  desirous  of  having  those  things  in  better  order,  we  should 
furnish  the  means  of  employment  for  a  great  number  4>f  persons 
who  are  not  so  well  occupied  now* 


278  Nuisqnees  fiofn  Manu/Mtoriet. 

Mr.Tbonut        Yoli  coTisider  that  it  is  injurious  to  trade  as  well  as  to  heakh  ? 
<3«wtt.       ^^ — Yes;  I  think  the  injury  to  trade  is  fer  beyond  one's  conception 
at  the  first  glance  of  the  thing. 

You  think  It  would  be  quite  practicable  to  prevent  it  ? 1 

think  our  atmosphere  need  not  te  half  so  bad  as  it  is. 

Suppose  those  manufacturers  were  compelled,  at  a  small  addi- 
tional expense,  to  prevent  this  thick  smoke  arisitjg ;  the  probabflrtj' 
n  they  would  charge  a  little  more  on  the  articfe  they  product, 
and  thereby  the  public  would  have  to  pay  a  little  more  in  that 

way ;  but  they  would,  in  your  opinion,  gain  the  advantage  ? 1 

think  the  public  might  pay  a  liUle  more  for  some  things,  bnt  it 
would  be  fully  compensated  by  the  advantage  they  would  receive ; 
it  would  apply  to  the  furniture  arid  clothing,  and  nearly  everj- 
article  of  use,  which  would  have  a  higher  valu6  from  being  clean, 
and  this  would  induce  persons  to  get  a  better  kind  of  accomnioda- 
tion.  I  think  that  the  fcimif^hing  easy  niipans  for  them  to  be  clean 
would  be  very  much  better  than  making  restrictions  or  requiring 
it  by  law.  I  employ  a  steam-engine  and  there  is  no  neighbourhood 
in  which  there  are  not  steam-engines;  ^)ut  there  is  no  great 
encouragement  for  any  one  person  to  do  away  with  his  smoke, 
because  his  neighbours  do  not  do  so ;  e^ch  says,  "  I  must  render 
my  ai-ticle  as  cheap  as  that  of  my  neighbours.'"  But  there  i> 
another  thing  which  requires  attention ;  that  Is,  to  do  away  with 
all  the  oflfensive  chemical  works  from  London  i  I  think  there  is  a 
great  deal  of  destructive  effect  on  the  he^alth  of  the  metropolis 
occasioned  by  them. 

Are  yoii  aware  that  it  has  been  proposed  to  permit  the  continu- 
ance of  certain  noxious  trades  for  30  years,  then  they  are  only  to 

be  carried  on  under  certain  restrictions  ? Thirty  years  appear 

'   to  mfe  to  be  beyond  all  useful  limit,  for  within  30  years  nearly  all 

.    the  present  race  will  cease  to  exist;  but  it  appears  to  me  that  if 

they  afe  off(^nsive  ihey  ought  to  be  removed'tn  seven  years  at  tfai» 

ftifthest.     I  should  tnink  that  many  of  them  should  be  ^imited  to 

two  or  three. 

You  would  introduce  a  stringent  measure,  to  be  carried  into 
effjpct  without  delay  ?  Yes,  I  think  there  would  probably  bo 
a  i^reat  outcry  on  the  p^rt  of  the  manufacturers,  but  mere  would 
be  very  little  hardisWp  in  its  real  effect  as  it  worked.  Take  the 
great  gas-works :  I  should  say  they  ought  to  be  removed  quite 
out  of  the  limits  of  London ;  and  if  you  took  any  one  of  those 
separately  or  singly,  it  would  be  a  great  hardship;  but  if  the 
wqole  were  forped  to  remove,  ft  would  be  very  little  loss,  as  they 
arie  hot  bound  to  supply  their  article  at  any  particular  priee,  ex- 
<5ept  periiaps  fbr  short  periods  of  contract^ ;  place  them  on  the 
same  footing,  they  would  ftirnish  their  gas  at  a  higher  rate.  Bin 
suppose  the  public  paid  more,  they  would  want  less  of  it,  because 
the  atmosphere  would  be  better. 

You  would  make  an  efficient  law  to  remove  nuisances  to  health  ? 
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-I  think  the  law  respecting  the  removal  of  nuisances  injurious    ^r.*  homu 


to  health  can  hardly  beqiade  stringent  enough  ;  and  that  it  ougHj; 
not  to  be  the  duty  of  an  officer  paid  by  foes,  but  that  it  should  be 
the  duty  pf  a  public  officer,  the  same  as  it  is  the  duty  of  ttie 
Attorney- Gene  rat 'to  prosecute' a  libel  upon  the  Governtnerit  It 
would  not  require  the  interference  of  a  g're'at' many  •  the  nuisance 
would  be  very  soon  discovered  and  put  down,  if  they  had '  a  very 
strong  Act.  They  should  have  such  a  salary  as  would  make 
them  above  bein^* corrupted  ;  and  they  should  be  public  officers^ 
appointed  for  the  purpose  oi)ly. 

In  your  own  experience,  do  you  know  that  nuisances  are  pro- 
duced from  factories,  of  an  extremely  disgusting  nature?—— 
There  are  manufactures  carried  on  by  the  side  of  the  Thames  J 
and  I  am  qujt^  certain  that  if  the  gentlemen  present  were  to  go  uji 
or  down  the  river,  between  London  and  Battersea  Bridges,  they 
coiild  not  avoid  having  the  subject  forced  upon  them.     I  have  it 
at  times  forced  upon  nie.     I  have  at  times  been  passing  Batterse^,     t 
as  well  as  Chelsea,  where  the  effluvia  fVom  the  works  is  extremely     ? 
offensive;  and  I  think  it  must  be  extrerpely  injudicious  to  health  ;     ) 
indeed,  I*  feel  that  the  effect  is  painful,  as  well  as  injurious  and     ? 
destructive  t6  (wealth. 

Do  you  refer'  to  gas-works? Yes,  and  ^o  chemicaj  works, 

vitriol  works,  and  such  things.  ^      ' 

Do  you  not  consider  that  the  chemical  evidence,  in  cases  of 
proceeuings  against  those  works,  is  hot  sufficiently  investigated  ? 

1  think  that  the  proceeding  by  an  indictment,  according  to 

the  present  law,  is  extremely  doubtful  arid  difficult  to  manage  J 
and  persons  who  are  carrying  on  a  profitable  manufactory,  though 
at  the  samp  time  a  very  offi^nsive  one,  generally  manage  to  catry 
it  on  in  ispfte  of  the  law,  because,  if  it  is  a  very  profitable  object 
they  have  no  gtcat  difficulty  in  getting  that  kind  of  evidenc^ 
which  satisfies  or  embarrasses  the  minds  of  the  jury;  for  t}iere  is 
no  difficfiilty  to  get  chemical  evidence,  and  to  produce  any  kind  of 
proof  they  want,  or  to  get  professional  meii  pf  any  kind  to  giyg 
any  evidence  to  provie  that  the  most  noxious  things  are  harmless ; 
and,  therefore,  |  say  there  oitght  to  be  a  public  officer  to  take 
measures  to  put  those  nuisances  down,  and  that  such  officer  should 
be  so  paid  as  to  \)e  above  corruption. 

Yoq  are  of  opinion  that,  if  means  are  g,fforded  for  promoting 
personal  "cleanliness  and  general  cleanliness,  th^  poor  Voiild  be 
induced  to  avail  themselves  of  any  means  of  thus  advancing  their 
comfort? — ^ — I  think  that  if  you  cpuld  give  them  the  means  of 
advancement  a  little  In  that,  and  induce  them  to  ^ake  the  8rs£ 
step,  they  would  soon  rjse  two  or  thre6  more  steps  of  theniselve$. 
Poor  men  ant^  rich  men  are  all  of  the  same  material,  and  their 
minds  are  working  to  nearly  the  same  points.  One  of  the  greatest 
improvements  of  London  would  be  to  get  the  people  all  well 
employed  ;  and  I  do  not  know  anything  mat  would  do  more  fov 
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'  ^Ibu?"  labouring  classes,  and  iu  proportion  for  those  above  them,  than 
to  give  to  the  rich  people  the  power  of  having  their  houses  "wrj 
nice,  as  it  would  induce  them  to  spend  more  money.  I  think  it 
would  encourage  the  fine  arts  to  a  very  great  extent,  and  en* 
courage  all  the  better  kind  of  manufactures,  and  thus  produce  a 
general  benefit 

Mr.  HUGH  BIERS,  examined. 

Mr.HnghBi«ri.  The  Commissioners  understand  that  you  have  had  very  con- 
siderable experience  in  the  construction  of  sewers,  as  well  as  io 

building    operations    generally? 1   have  been  very    largely 

engaged  in  the  sewage  of  the  north-western  district  of  the  metarfk- 
polis,  from  1823  up  to  the  present  time ;  and  I  think  that  the  evil 
of  the  present  sewage  is^  that  it  is  much  too  expensive  a  method 
of  draining,  especially  of  the  smaller  description  of  houses. 

In  what  capacity  have  you  been  placed,  so  as  to  have  your  atten- 
tion called  to  the  subject  ? As  a  builder.     I  have  built  x^ry 

largely  on  Ix)rd  Portman*s  estate,  on  the  Bishop  of  London's 
estate,  and  others,  both  where  there  are  good  houses,  and  where 
there  is  a  smaller  description  of  dwellings  for  the  poor. 

In  what  district  of  sewers  ? ^I  have  principally  built  aeweis 

in  the  Westminster  district,  and  I  have  often  endeavoured  to  im- 
press upon  the  Commissioners  of  that  district  that  there  ought  to 
be  a  smaller  description  of  sewer  than  the  smallest  size  diey  now 
permit.  In  a  great  number  of  instances,  instead  of  the  building 
of  sewers  being  promoted^  it  is  evaded,  in  consequence  of  the 
expense. 

Can  you  inform  the  Commissioners  what  are  the  rules  and 

regulations  the  Commissioners  impose  on  the  builders  ? ^Tliere 

are  two  sized  sewers,  a  large  one  and  a  small  one ;  the  difierence 
in  the  expense  respectively  is  not  a  great  deal.  A  person  wishing 
to  build  a  sewer  has  to  apply  to  the  Commissioners^  who  decide 
whether  the  sewer  is  to  be  a  large  one  or  one  of  the  smaller  stxe. 
The  applicant  builds  it  at  his  own  expense,  under  the  superiDilend- 
ence  of  one  of  the  clerks  of  the  Commissioners,  along  the  fronts 
of  his  houses,  and  he  then  has  to  make  a  drain  from  each  hoose 
to  that  sewer. 

What  are  the  sizes  of  the  sewers,  and  how  are  the  houses  drained 

by  such  sewers  ? The  one  is  5  feet  high  by  2  feet  6  wide,  and 

the  other  is  5  feet  6  by  3  feet ;  then  from  each  of  the  bouses 
whose  frontage  run  nardlel  with  that  sewer,  a  drain  must  be  buik; 
part  of  that  drain  the  Commissioners  put  in  themselves  at  the 
expense  of  the  builders.  I  have  endeavoured  to  impress  upon  the 
Commissioners  that  the  builder  ought  to  be  permitted  to  put  this 
drain  in  himself,  but  never  with  any  effect;  and  the  reason  I 
have  done  so  is,  that  they  charge  a  much  greater  sum  for  doing  it 
than  it  would  cost  the  builder ;  so  that  there  is  not  only  in  many 
instances  a  much  larger  sewer  than  is  necessaiy,  but  there  is  an 
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additidial  expense  of  employing  the  contractor  of  the  Com-  Mr.  Ungh  Biers. 


Who  constructs  the  main  sewer  ? ^AU  new  sewers  are  biiilt 

by  the  builder  of  the  houses.  He  builds  it  under  the  direction  of 
^le  GommisBionerSy  without  any  cost  to  the  Commission  beyond 
the  superintendence. 

The  Commissioners  insist  upon  their  own  contractor  building 
part  of  the  drain  connected  with  the  house;  do  they  charge  any- 
thing for  that? ^For  three  feet  of  the  drain,  and  entering  a  ring 

into  the  sewer^  the  Commissioners,  for  a  12-inch  drain,  charge 
1/.  3t». ;  the  builder  could  do  it  well  for  10.y.  or  11^.  In  my  opi- 
Bioii^  if  the  Conunissioners  insist  upon  doing  that  work,  they  ought 
at  all  events  to  do  it  for  the  price  the  builder  can  do  the  work  for 
himself. 

How  much  of  that  IL  3s.  is  for  the  building,  and  how  much  for 
fees  ?  ■■     There  are  no  fees  now  in  the  Westminster  district ;  the 
whole  amount,  I  have  no  doubt,  is  paid  to  the  contractor;  nor  do 
I  ituok  the  contractor  is  at  all  overpaid ;  for  instead  of  the  builder, 
who  i9  on  the  spot  doing  it,  the  contractor  has  to  send  the  men, 
perhaps  from  a  distance,  and  a  cart  and  horse  with  the  materials ; 
thus  a  great  deal  of  time  is  wasted.     This  extra  charge  for  waste 
of  time,  in  my  opinion,  ought  not  to  be  borne  by  the  builder.    Nor 
is  this  the  only  inconvenience  the  builder  is  obliged  to  submit  to 
by  this  rule  of  the  CommissicHiers :  it  will  sometimes  happen  that 
the   contractor's  men  cannot  attend  at  the  time  appointed ;   the 
ground  will  then  sometimes  colt  in,  and  another  expense  is  incurred 
for  taking  it  out.     It  once  occurred  to  me  that  the  contractor's 
meD  not  naving  attended  the  appointment,  a  rainy  night  threw  a 
large  quantity  of  earth  into  the  excavation,  and  with  it  a  part  of  a 
turnpike ;  this  caused  a  veiy  ccmsiderable  addition  to  the  charges 
for  putting  in  this  drain,  and  had  very  nearly,  from  the  loose  nature 
of  the  ground,  caused  a  complete  stoppage  in  one  of  the  main  roads 
out  of  London ;  and  in  a  very  recent  case  an  appointment  was  made 
to  enter  the  drain  on  a  Saturday  afternoon :  the  materials  were 
sent,  but  no  men  came ;  afler  waiting  until  late  in  the  evening,  the 
excavaticm  had  to  be  filled  in  a^ain.     On  Monday  the  ground  was 
again  taken  out,  but  no  Commissioners*  men  made  their  appear- 
anee ;  the  excavation  had  then  to  be  lighted  and  watched  all  lught ; 
on  Tuesds^  the  ring  and  drain  were  put  in.     All  this  might  nave 
been  avoided,  and  all  this  expense  saved,  had  I  been  permitted  to 
have  put  in  the  ring  and  built  this  three  feet  of  drain,  and  which, 
having  built  many  miles  of  sewers,  I  considered  I  was  as  well  qua- 
lified to  do  as  the  contractor. 

llie  builder  constructs  the  sewer ;  but  the  contractor  constructs 

three  feet  of  the  drain  to  the  sewer? ^Yes;  and  the  ring  in  the 

sewer  besides. 

For  what  purpose  do  the  Commissioners  insist  upon  executing 
that  particular  portion  of  the  work  ? 1  suppose  they  think  they 
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Mr.  Hugh  Biers,  caii  depend  upon  their  own  workmen  doinff  it  better  than  an  indi* 
'   •       vf^ual  builder.  •  ^ ' 

Is  that  junction  of  more  importance  than  the  construction  of  the 

sewer  itself? No ;  it  lis  only  cutting  away  and  ihaldtjg  good  the 

springing  wall  to  the  ring  that  is  of  any  Tmportancy. 

'Do  they  have  to  keep'  it  in  repair*  afterwards  ? ^After  thf 

sewer  is  taken  to  by  the  Commissioners  they  keep  the  seWef  in  re- 
pair,  but  not  thq  dram. 

You  stifed  that  they  insist  upon  a  drain  being  made  yo  each 
hoiise.  li  that  to  each  'house  of  eyery  clfcs,  or  only  houses  of 
particular  classes  f-^-^ — Each  house  of  every  class,  cveii  the  smalles^t, 
if  it  has  a  drain,  must  have  a  separate  one,  but  I  shoUjd  not  object 
to  that  regulation,  if  properly  carried  out. 

Do  you  mean  that  they  insist  on  a  drain  being  made  to  ercry 

house? The  Commissioners  have  nqt  the  power  to  compel  any 

person  to  potn'municate  with  the  sewer,  but  they  will  hot  allow 
two  houses  t6  drain  through  one  drajn  if  th^  know  it.  I  how  refer 
to  the  WestnWnster  s6wers  t  there  jire  other  Commissioners  ihrit  will 
riot  per\iilt  less  than  three  houses  to  be  drained  by  one  drain. 

For  what  purpose  is  the  regulation  which  insists  upon  sepa- 
rate drains? In  the  first  placej  that  the  builder  of  the  seove^r 

may  obtain  payment  for  the  sewage  in  frontage  of  a  line  not  wholly 
In  his  possession ;  and,  secondly,  td  prevent  a  surreptitious  drainasre 
frotri  other  houses  tliat  have  not  coiifributed  to  the  expense  oV  build- 
ing the  sewer.  i     .  .  ♦  .    . 

Do  not  all  the  houses  pay  to  the  drainage? Being  a  sewer 

builder  to  a  very  large  extent,  I  have  ofteti  persons  to  deal  with 
who  cbntrive  to  obtain  a  surreptitious  drainage.  Tb  avoid  the 
present  charges,  which!  admit  to  be  exceedingly  heavy,  and  often 
much  too  large,  especially  foi*  the  poorer  class  of  houses,  they  will 
sometimes  give  a  neighbour,  who  has  paid,  a  trifle  to  permit  a  com- 
munication through  his  drain ;  ^nd  they  will  often  do  without  a 
drain  at  kll.  Ail  rated  houses  pay  to  the  seiver-rute,  whether 
drained  or  not,  but  thebuildihg  the  sewer  fs  a  distinct  and  separate 
charge  upon  the  building.  I  have  at  least  1000/.  Idd  out  in 
sewers,  of  which  I' dare  s^y  I  shall  never  see  a  quarter,  in  con- 
sequence of  this  surreptitious  mode  of  getting  a  drainage,  f  can 
niention  one  case  that  lately  occurred  wh^re  a  person  had  for 
thirteen  years  drained  three  nouses  through  one  drain,  havihg  only 
paid  for  one  house;  he  was  found  out,  and  then  paid  pie  for  the 
other  two.  In  another  instance  the  cost  of  a  sewer  built  abutting 
upon  the  front  and  flank  of  a  house  amounted  to  neafly  the  vsilue 
Of  the  house  itself  (it  being  one  of  the  smaller  description  of  build- 
ings). For  this  sewer  f  have  never  been  paid,  nor  do  |  suppose  I 
ever  shall  be.  .  t 

You  state  that  the  sewers  are  in  a  number  of  places  much 

larger  than  necessary? Decidedly;  there  should  oe  a  small r 

sized  sewer  for  the  poorer  description  of  houses,  which  Would  be 
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fmfficient  for  the  upper  drainage,  where  the  sewer  would  npt  be  fur-  Mr/^ogh  merR* 
ther  extended.  I  built  in  the  Edgware-road  five  houses,  the  sewage 
for  which  cost  me  nearly  500/.  This  extravagant  sized  sewer  is 
entered  by  an  18-inch  barrel-drain^  through  which  upwards  of 
forty  houses  have  been  drained  for  the  last  twenty  years,  and  there 
never  bas  been  any  stoppage  of  the  least  importance.  I  had  reason 
to  expect  that  if  this  large  sewer  was  built  I  should  be  repaid  a 
moiety  of  the  expense ;  but  after  the  sewer  was  built  the  Commis- 
sioners found  that  they  could  not  compel  the  owners  on  the  oppo- 
Bite  side  to  break  up  their  old  drainage  and  adopt  the  ilew  ;  so  there 
the  sewer  now  remains,  either  as  a  charge  upon  the  houses  or  -a 
loss  to  myself. 

Of  what  size  would  you  recommend  the  smaller  description 

of  drain? If  it  was  to  drain  the  roadway,  and  the  houses     • 

on  each  side  of  the  roadway,  half  the  area  of  the  present  West- 
minster small  sewer  would  be  sufficient. 

Do  you  state  that,  looking  to  the  possibility  of  an  extension  ? 
No ;  I  refer  to  a  branch-sewer  only.  The  main  sewers  re- 
quire to  be  nearly  the  size  they  are  at  present ;  made  5  feet  by 
2  feet  6  inches. 

You  say  that  an  18-inch  barrel-drain  drained  40  or  §0  houses. 
Has  that  had  any  particular  advantage  of  being  flushed  with 

water  ? ^All  the   water  that  is    used   in    the  houses  passes 

through  it. 

Are  those  houses  supplied  with  water? Yes. 

Therefore  there  is  the  advantage  of  the  supply  of  water  use4  in 
40  or  50  houses  to  keep  it  clear  ? Yes. 

You  would  say  that  an  IS-ineh  barrel-drain  would  be  suffi- 
cient for  40  or  50  houses? ^Yes,  it  would  be  quite  sufficient  for 

200  or  800  yards  in  the  upper  part  of  a  line  of  sewer. 

With  what  fall  ? It  would  depend  upon  the  facility  afforded 

by  thq  ground. 

'  What  fall  has  that  18-incli  barrel-drain  ? That  has  a  very 

good  fallf  perhaps  an  inch  and  a  half  to  10  feet,  and  in  places 
perhaps  more  than  that. 

What  is  the  least  fall  which  you  would  consider  necessary  for  an 

efficient  drainage? 1  have  put  sewage  in  at  as  slight  a  current 

as  half  an  indi  to  10  feet,  where  the  depth  of  digging  was  sudi  that 
it  could  not  be  more. 

You  would  consider  that  that  was  a  sufficient  drainage  ?— — 
Not  if  I  could  get  better. 

Do  you  thin^  it  would  be  sufficient  for  an  18-inch  barrel-drain? 
It  depends  a  great  deal  upon  a  plentiful  supply  of  water ;  in 


fact  it  all  depends  upon  the  supply  of  water. 

What  is  the  average  expense  6f  constructing  sewers  of  the  largest 

description  mentioned  by  you? About  a  guinea  a  lineal  foot ;  a 

little  ipore  or  less,  according  to  the  depth  of  digging,  &c. 

What  would  be  the  expense  of  the  second  dass?— — The 
second  class  is  two  or  three  shillings  per  foot  less. 


Imprmementt  n^eatedfor  Large  Draint. 
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What  would  you  estimate  the  expense  of  the  third  class  of  **'•  ^^*  ?*•"• 
sewer  you  would  recommend  to   be   adopted?— Somewhere 
about  lOs. ;  or  less  even  than  that. 

What  size  would  that  be  ?  ■      Half  the  area  of  the  other. 

What  form  do  you  consider  to  be  the  best  for  the  construction 
of  the  largest  class  of  sewers  ? There  are  two  or  three  con- 
siderations as  to  the  proper  construction  of  a  sewer :  first,  as  to 
the  strength  of  its  structure ;  secondly,  as  to  its  formation  for  pro- 
perly economizing  the  water  passing  through  it.  As  bricks  are  at 
present  made,  being  square,  there  is  hardly  a  weaker  construction, 
in  my  opinion,  than  a  small  barrel-drain ;  and  every  construction 
approadiing  a  circle  must  more  or  leas  partake  of  this  weakness. 
The  intradoes  of  the  joints  of  the  drain  are  close,  the  extradoes  are 
made  tip  with  mortar.  I  have  used*  bricks  which  have  been  made 
purposely  for  drains,  biit  they  come  very  expensive ;  I  therefore 
prefer  square  drains. 

What  is  the  average  expense  of  the  bricks  per  thousand  of  which 
you  make  the  square  drains? Prom  36«.  to  40*. 

What  would  be  the  expense  of  the  bricks  you  describe  as  having 
been  made  specially? ^I  think  I  paid  2/.  I5s.  for  them. 

Of  what  form  have  you  constructed  the  sewers  you  have  built  ? 

According  to  the  section  set  out  by  the  Westminster  sewers. 

I  have  here  a  drawing  made  for  the  purpose  of  showing  the  ill 
effects  of  putting  such  large  rings  into  the  springing  walls.  (See 
p.  284) 

Do  you  consider  this  form  a  good  one  for  ^ving  full  effect  to  the 

water  in  cleansing  the  sewer  ? 1  think  if  the  invert  was  a  quicker 

sweep  it  would  be  better  as  regards  the  natural  or  self-cleansing. 
I  have  seen  the  Finsbury  sewers,  and  I  think  they  are  very  well 
adapted  for  carrying  off  the  water. 

Do  you  consider  the  form  of  the  Finsbury  sewer,  as  regards  the 

cleansmg,  better  than  that  of  the  Westminster  ? 1  think  it  is  the 

quicker  sweep,  having  a  tendency  to  collect  the  sullage  into  a 
smaller  space,  and  consequently  the  water  has  more  power;  but 
this  form  has  still  the  objection  that  while  the  inside  of  the  invert 
may  be  brick,  the  extrado  of  the  joint  is  of  considerable  thickness 
in  mortar ;  and  when  once  the  inside  face  of  the  invert  begins  to 
wear  away,  1  am  of  opinion  that  a  very  rapid  decay  will  take  place, 
from  the  surface  presenting  a  soft  instead  of  a  solid  material. 

It  is  much  less  likely  to  become  choked  up  ? As  regards 

form,  I  think  it  is  likely  to  choke  up. 

It  wouM  be  a  dieaper  sewer  to  build,  having  less  materials  in 
it  ? -Yes ;  it  is  decidedly  cheaper. 

The  outnde  wall  might  then  be  a  brick,  instead  of  a  brick  and 

a  half? Yes;  and  that  in  my  opinion  would  be  quite  sufficient 

in  almost  all  sewers,  except  the  main  lines ;  and  I  beg  to  submit  a 
drawing  of  a  sewer  quite  sufficient  for  an  upper  drainage  to  20  or 
30  houses. 


•  *  _ 

^86  Well-built  Sewers  are  impermeable  to  Water. 


Mr.  HagU  Bimn. 


No.  4. — Bectioa  of  a  Sewer  for  Soifaee  or  Upper  IHaiaaga 
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'At  6  feet  depth  of  diggini;  this  sewer  will  cost  7».  per  foot  line*l«    For  eyeiy 
additional  course  in  depth  add  10(L  per  foot  lineaL 

I)o  you  use  any  particular  kind  of  mortar  or  ceraent?—— Stone 
lime  and  river  sand  i^  alwajfs  used.  '    . 

Are  you  satisfied  that  the  nature  of  th^  mortar  is  suflSciently 
adhesive  for  those  purposes? Ye^;  quite  so.  . 

Are  you  aware  whether  it  becomes  porous  in  the  course  of  time, 
and  discharges  water  from  that  cause? — n-I  never  knew  of  an 
escape  of  water  through  the  brickwork  or  sides  of  a  sewor.  ' 
.  In  your  experience  they  are  water-tight? — — So  compl^ely  that 
it  a  sewer  is  constructed  with  proper  materials,  hard  stock-bricks, 
and  good  stone  lime  and  river  sand,  the  cutting  away  toput  lu  ttie 
ring  from  the  drain  to  the  sewer  is  sometimes  found  to  be  a  work 
of  some  difficulty,  and  it  gets  much  stronger  by  time^ 

Do  you  find  the  same  with  respect  tp  the  small  barrel-drain  ? 
— •; — Yes ;  they,  as  well  as  the  sewers^  become  in  time  to  be  what 
Is  termed  water-bound. 

They  equally  b^ecome  water-tight  ? 
drain  the  worse  the  joint  is,  being  ^  circle. 


Yes  j  but  the  smaller  the 


Do  those  small  drains  ever  leak ;  do^s  the  earth  outside  be- 

cpme  saturated  with  the  contents  of  the  drain  ? 1  have  seldom 

found  that  to  b^e  the  case. 

You  havj^  tried  that  so  frequently  as  to  know  that  it  is  not  tl^e 
case  ?~ It  never  hat)  been  in  my  experience,  unless  there  has 
been  a  ,stoppage  of  the  drain,  and  timt  stoppage  must  have  con- 
tinued for  a  very  considerable  period., 

Have  you  frequent  opportunities  of  observing  wheth^  there  is 

exudation? 1  have  had  frequent  opportunities  of  taking  up 

drains  and  repairing  them  ;  but  I  have  seldom  found  it  iu  those 
properly  constructed. 

Are  they  so  constructed  that  that  often  does  take  place?—*— 
Sometimes  there  may  be  a  faulty  brick,  or  the  workman  mav 
have  been  careless  in  the  construction  of  the  drain,  then  it  may 
possibly  leak  at  the  siile,  but  seldom  anything  of  very  great  im- 
portance. 

Then  from  faulty  bricks  or  careless  workmen  those  drains  do 
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occasionally  ex^u^e? ^There  may  be  instances^  but  I  am  not  Mr.  Hugh  atom 

awarQ  of  any  of  impprtanc^;  the  drains  are  gene|raliy  .efficient 
What  are  the  advantages  you  propose  by  this  new  form  of 

drain  shoffp  in  the  drawing  ?r< Strength  and  durability  witb  the 

same  inside  area  as  a  12-inch  barrel-drain^  and  without  additional 
cost. 

No.  5. 


1          ■  1 

*  r  . 
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How  do  you  propose  to  effect  that  in  a  12-inch  barrel-drain  ? 
-I  do  not  mean  a  12-inch  barrel-drain  at  all;  the  form  I 


-The 


would  propose  would  be  as  No.  4  in  the  drawing. 

To  what  size  would  you  be  able  to  restrict  that?- 
is  ihe  same  as  that  of  a  12-inch  barrel-drain. 

Watild  you  make  the  drain  the  same  form  the  whole  length? 
-If  I  had  my  own  will  in  the  construction  of  a  drain,  I  should 


carry  that  drain  right  througti  tlie  house. 

What  would  be  the  effect  of.  the  discharge  of  water  through 

that  drain  as  respects  the  shape  of  the  bottom  ? All  the  sullage 

must  fall  to  the  centre,  and  the  water  passing  through  the  drain 
would,  by  its  concentration,  have  greater  power  in  expelling  such 
sullage. 

Yott  consider  an  acute  angle  at  the  bottom  better  than  the 

segment  of  a  circle  ? 1  do  so ;  and  the  more  especially  as  the 

segment  of  a  circle  in  stone  would  nmke  it  very  expensive. 

Do  you  apeak  from  experience  or  from  tlieory  ? 1  speak  from 

experience ;  and  where  I  am  not  bound  by  a  covenant  to  construct 
a  barrel-drain,  I  invariably  build  one  similar  to  this.  In  a  bartel- 
drain,  a  very  great  portion  of  the  outside  is  mortar;  in  this  you 
ha^e  nothing  but  the  hard  material. 

The  question  refers  to  the  angular  point  at  thebbttoiti  ? ^The 

more  you  can  collect  the  water  into  the  centre  of  either  a  drain  or 
sewer,  the  less  liable  will  be  a  stoppage. 

Have  you  built  this  drain  to  any  extent  ? Only  to  my  own 

private  buildings. 

What  is  the  actual  cost  per  foot  run  of  a  12-inch  barrel-drain  ? 
A  12-iBch  barrel-drain  will  cost  about  is,  per  foot  run. 


Dq  the  Commissioners  of  Sewers  insist  that  the  drains  from 

each  tiouse  snail  be  of  a  particular  size  ? No ;  there  are  two 

sizes,  9  or  12  inches. 

Do  they  fix  the  minimum  ?   ■    Yes ;  9  inches  is  the  minimum. 

Do  they  fix  the  maximum? No;  I  have  put  them  in  as 

large  as  18  inches  where  the  drainage  required  it. 
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Mr.  Hagii  Bim.     For  a  firslxtlass  house,  what  should  you  put  ?— — An  aiva  of 
1 12  superficial  inches  is  quite  sufficient  for  any  private  houBe. 
You  have  constructed  drains  for  a  continuation  of  houses?-^ 

Yes. 

What  is  the  size  of  those  ? Generally  a  9-inch  barrel-drain; 

but  I  prefer  square  drains  where  the  covenant  in  the  bmldiog 
articles  does  not  compel  a  barrel-drain.  I  much  prefer  the  form 
of  the  drain  No.  5. 

The  least  which  is  usual  to  put  in  is  nine  inches^  that  is,  nine 
inches  communicating  from  the  house  to  the  sewer?-  >  A  drain 
having  an  erea  of  about  60  superficial  indies  is,  generally  spealang, 
quite  sufficient  for  almost  any  private  dwelling. 

For  the  smaller  classes  of  houses  is  it  necessary  to  have  them  as 
large  as  that  ? — --—I  should  say  from  the  house  to  the  sewer  there 
ought  to  be  an  area  of  60  inches ;  but  in  the  interior,  less  will  very 
often  do. 

Is  it  on  any  experience  you  state,  that  you  find  it  to  be  necessary 
to  have  a  9-inch  drain,  and  that  a  6-inch  would  not  do  for  the 
outside  of  the  house?  I  think  a  smaller  one  would  dd  in  many 
cases ;  but  the  difierenceof  expense,  after  you  get  out  of  the  house, 
is  not  worth  saving,  and  the  larger  size  might  perhaps  sometimes 
prevent  the  taking  up  the  road-way,  paving,  &c. 

If  it  could  be  shown  that  the  smaller  could  be  made  snich 
cheaper,  should  not  you  come  to  the  conclusion  that  it  would  be 

desirable  to  put  smaller  ? Decidedly ;  but  I  do  not  tUnk  you 

can  show  a  very  great  saving. 

If  they  are  made  of  brick,  making  them  smaUer  would  be  a  veiy 
litde  saving  ? Very  little. 

If  they  were  made  of  bricks,  you  would  have  to  cut  round  in 
pretty  much  the  same  way  whether  the  diameter  was  6  inches  or  9  ? 

Unless  the  bricks  were  cut,  or  th^  were  made  to  a  radii, 

the  outside  point  in  a  6-inch  drain  would  be  worse  tlian  in  a 
9*indi. 

Suppose  you  had  well-burnt  earthen-pipes  sufficiently  strong  for 
the  communicating  drains  from  the  house  to  the  larger  sener, 
which  would  be  less  expensive  and  give  a  sufficient  area  ?■  ■  If  as 
durable,  I  think  it  would. 

Have  you  seen  sudi  ? 1  have  seen  and  used  diem,  especially 

where  there  has  been  a  deficiency  in  the  current. 

Have  you  seen  them  in  trial  ? ^Yes,  I  have ;  but  I  do  not 

think  they  are  so  durable  as  a  brick  drain,  and  there  is  also  a  diffi- 
culty in  taking  them  up  to  cleanse. 

Do  you  think  for  the  humbler  class  of  houses  some  such  as  those 

might  be  adopted  ? 1  think  they  might,  especially  if  improved 

upon,  and  which  might  be  easily  done. 

Have  you  any  knowledge  of  those  kind  of  pipes  which  have  been 

proposed,  strong  burnt  pipes  glazed  on  the  inside  ? 1  have  not 

seen  any  of  a  very  new  construction. 
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If  they  w««  glazed  in  the  inside,  would  that  give  a  freer  water-  sir.  Tiugii  Bhu. 
way  than  those  made  of  brick,  which  are  of  course  rough  on  the 

iosKie? -They  would  of  course  be  much  better ;  and  if  every  third 

or  fourth  was  made  to  open,  or  be  made  in  halves,  or  with  a  cover 
even  leas  that  that,  it  would  be  a  great  improvement  in  getting  at 
the  drain  to  cleanse  it. 

The  tile  itself  would  make  a  smaller  waterway? 1  have  very 

often  oonstnicted  drains  to  the  smaller  houses,  according  to  this 
drawing,  with  a  tile  bottom,  bricks  on  the  sides,  and  covert  with  a 
stone  or  a  brick^  and  I  find  that  much  better  that  the  9-inch  barrel- 
drains  which  requires  so  much  mortar  to  fill  up  the  outsides  of  the 
joints,  and  besides  being  so  much  cheaper. 

Xo.  6.— 'Section  of  a  Drain  equal  in  Area  to  a  9-inch  Barrel  Drain,  but  mach 
cbcaper  in  coiulraetion,  adapted  to  the  smaller  dewriptioii  of  houiet. 


r 

\ 

\ 

•     . 

Cofi  price,  10^.  per  foot ;  the  bottom,  a  strong  garden-drain  tile. 

On  what  do  you  lay  the  tile? — —On  the  earth  itself,  and  the 
brick  8ide>  just  clear  of  the  tile. 

Is  not  there  a  bad  joint  T-^ —-No ;  if  it  is  flushed  in  with  a  little 
cement  its  makes  a  much  stronger  description  of  drain  than  the 
9-iiieh  barral«draink 

If  th^  were  made  of  tiles  well  burnt,  and  glazed  inside^  would 
th w  not  give  a  freer  waterway  than  those  made  of  bricks  ?  «,   Yes. 

They  would  in  consequence  require  less  dedivity  than  if  made  of 
bncks?—^— Generally  speaking,  pipes  are  used  where  we  cannot 
get  so  much  current 

That  would  give  you  an  opportunity  of  having  them  shallower? 
Yes ;  there  would  not  be  so  much  digging. 

That  would  be  of  advantage,  in  giving  you  a  clear  waterway  ? 

— ^Yes ;  where  I  can  get  a  current  I  never  hesitate  about  the 


expense  of  a  little  digging. 

Have  you  any  experience  of  the  Quantity  of  water  necessary  for 

working  a  drain  of  this  kind? No,  I  have  not;  but  the  usual 

run  of  water  from  a  house  is  generally  found  sufficient. 

You  state  that  an  18-indi  barrel-drain  is  sufficient  where  there 
are  forty  or  fifly  houses ;  are  you  acquainted  with  any  mode  by 
which  earthenware  pipes  might  be  sufficiently  large  and  sufficiendy 
strong  for  small  barrel-drains,  to  carry  the  drainage  from  two  rows 

of  houses  into  the  common  sewer  ? 1  am  not  aware  that  such 

lai^e  pipes  are  at  present  manufactured. 

You  have  never  used  box  tiles  for  the  purpose  ?--.— No ;  except 
those  termed  *'  drain-pipes." 

VOL.  II.  ^ 
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Mr.  Htt|^  Bfert.  Do  jou  coDGsiva  they  mif^  be  used  for  makiof  draint  itf  tquch 
lew  expopio  thw  those  mack  of  brick? — — I  tUiik  it  potBible  that 
pipe*  may  bi  constructed  to  coat  mucb  Ioib  than  the  {H^flcnt  brick 
draiiip. 

Do  you  tbiok  il;  would  bo  doair^^blo  tbat*  for  somUer  homm,  ibss 
kind  of  drain  should  be  adopted  instead  of  thoso  made  of  brick  ? 
•'ir...^Aoythfng  that  would  kcap  dowa  the  pricas  of  tbe  ptainu 
qratem  of  drwiaffe  would  bo  ao  advatiCaf  e,  to  tbe  bumUor  daapeB 
<^  houses  aspoeially. 

That  would  give  a  great  fiuality  for  draii^  nuuqr  wUdi  are  not 
drained  at  present,  owing  to  tbe  expense  7-^-*«-»My  endcaf  our  has 
been  to  get  a  much  smaller  description  of  sewage  than  that  mnr 
permittied  for  the  smaller  description  of  houses,  especially  where  iu 
an  uppar  line,  which  cannot  by  pos^nbility  be  carried  beyond  «i  cer- 
tain distance. 

You  stated  that  the  sewers  weitf  5  feet  by  2  feet  6  inches  and 
5  feet  6  inches  by  3  feet ;  (n  what  way  are  those  drains  cleansed 

from  time  to   time  ? ^There   is  a  man-hole  left  about  e?eiy 

50  yards. 

They  are  left  to  provide  Ibr  the  possibility  of  men  having  to  go 
into  the  sewers  ? — —Yes, 

Is  not  this  large  opening  requisite  as  long  as  the  present  mode 
'  of  clearing  them  is  continued  ?  ■  As  long  as  a  man  is  employed 
to  ffo  in  the  sewer  it  cannot  be  of  mu^  less  Mm  thai}  the  preaent 

Suppose,  instead  of  claaasiog  them  by  men  going  'viA»  ihem, 
they  could  be  cleansed  by  water  as  in  the  Fiasbury  divisiofif  they* 

would  not  require  to  be  so  large  ? No ;  but  X  coooeiv^  they 

must  be  oceaaionally  opened  fi»r  the  purpose  of  cleensiiig* 

Under  any  plan  of  eonetruotion?-*''*^!  think  so^ 

You  do  not  know  tbat  Ihere  is  any  dieUiet  in  wbieli*  by  a  seffi- 
eient  flushing  of  water  and  a  proper  coastfuetifln  wiiii  a  valre  wi  the 
top^  the  water  would  be  sufficient  to  cariy  off  tbe  matter  ?'««v«*--I  am 
not  awana  of  it ;  but  if  so  there  must  he  a  fsevy  a^cedLleol  mit^\) 
of  water. 

If  that  eould  he  done*  would  not  a  leie  eiaed  wm^f  be  suffi- 
eient  ?»'<««<--Whether  or  no,  a  less  sized  sever  would  very  often  be 
quite  sufficient. 

That  would  lead  you  to  make  draiBs  maeb  lees  expaaeive  7-t^r--- 
That  is  what  is  very  desirable. 

Then  probably  tae  Westmixister  Commiesiooem  woidd  hare  «o 
objection  to  decraaMng  their  size  ?-^> — ^I  should  thiak  they  apould 
not  objeet;  and  I  think  they  have  seen  the  evil  of  aoaspeUing,  ia 
every  iiistanoe,  dices  laiige  aieed  sewers;ithey  having eome to  th« 
determination  to  give  permissimi  for  LS-iaeb  bamel-dfliiae,  or  aeaie- 
thifig  of  that  description,  for  sur&uee^aina*  or  upper  dmiaaga  \  bat 
that  permission  is  made  abaost  inoperative*  fior  i|  is  with  the  $90^ 
ditioB  that  the  pemooe  instructing  shall  be  aft  the  Mpenee  of 
cleansing  these  drains^  instead  of  the  rfommiajfeflg     Those  who 
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bftw the  eoiitrol  of  the  seTeml  publie  ways  will  never  take  to  the  U»,nm^mfin» 
roads,  le  long  as  the  sewage  is  under  the  eontrol  or  superintendence 
of  private  individuab. 

You  have  spoken  with  referenee  to  the  oleaasing  of  the  sewer; 
4o  you  mean,  thai  if  the  water  continues  passing  down  in  dribblets 
it  would  not  be  sufficient  ?  or  that  if  the  same  quantity  of  water 
were  dammed  up  for  a  certain  time,  and  then  let  down  in  a  current, 
thti  would  not  be  sufficient  ?>—<^-«It  is  difficult  to  say  ;  there  are 
so  many  cinsurastances  to  be  considered.  In  the  upper  part  of  the 
draiji  you  do  not  get  the  same  quantity  of  water  as  in  the  lower 
part;  the  water  as  it  progresses  increases.  It  may  be  sufficient  in 
ene  place  and  not  in  another. 

The  part  which  was  flushed  would  do,  but  not  the  other  which 
was  not  flushed? The  first  consideration  in  a  sewage  is  a  pro- 
per supply  of  water. 

Do  you  think  that  part  which  was  flushed  would  do  ? Yes;  but 

that  greatly  depends  upon  the  flushing  to  carry  off  the  whole  of 
the  sullage  from  the  different  houses,  and  the  mud  from  the  streets 
as  well.  I  think  it  would  require  a  very  large  supply.  I  have  been 
informed  that  such  is  the  case ;  but  I  have  not  had  mueh  experi- 
ence  in  that  matter.  The  plan  and  section  No.  4  would  be  a  sewer 
of  quite  suffiieient  area  for  an  upper  drainage,  if  such  was  permitted 
to  be  built,  with  a  man-hole  or  entry,  whieh,  if  left,  Berhaps,  every 
50  or  100  yards,  might  be  very  easily  taken  up,  and  although  not 
larp  enough  for  a  man  to  go  into  it,  the  sewer  might  be  cleansed. 

What  sise  have  you  made  yours  ?  ■  ■  The  sewer  has  an  inside 
araa  of  about  6  feet,  the  man-hole  about  4  feet  long.  There  would 
then  be  the  means  of  getting  in  at  both  the  ends,  with  a  rake  to 
cleanse  it  of  any  accumulation ;  it  would  require  some  contrivance 
of  that  «>rt  if  a  sewer  of  that  sise  was  constructed. 

How  would  you  propose  to  set  the  soil  out  f  ■  By  raking  both 
ways  towards  the  man«holes,  the  soil  might  be  taken  out ;  or  if  it 
was  stirred  up,  a  great  deal  of  it  would  go  away  if  well  flushed  with 

water. 

You  state  that  if  a  smaller  deseription  of  drain  was  allowed, 
many  plaeas  now  without  a  sewage  would  have  one  quite  sufficient 
for  their  purpose  ?    ■     I  have  no  doubt  of  that. 

Is  that  with  regard  to  districts  at  present  not  built  on,  or  with 

regard  to  districts  on  which  houses  are  at  present  built  ? ^WHh 

regard  to  districts  at  present  built  on,  I  know  several  places  >vhich 
are  witliout  proper  eewage,  in  consequence  of  the  great  expense  of 
the  construction  of  a  sewer,  according  to  the  present  regulations. 

Does  that  refer  to  whole  streets  ? — ^ — Yes. 

Of  what  description  of  houses ;  what  class  T Of  almost  all 

classes,  as  the  Alpha  cottages :  a  considerable  number  of  these  are 
not  drained  by  a  publie,  but  by  a  surreptitious  drainage.  Part  of 
Portland  Town  is  in  the  same  way ;  a  portion  of  Lord  Portman's 

u2 
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Mr.  iiflgb  Bton.  estate,  now  undrained,  or  only  drained  by  surreptitious  drainage, 
but  which  would  be  drained  in  a  proper  way  if  a  less  expensive 
description  of  drainage  were  allowed.  There  is  also  a  large  num- 
ber of  houses  of  the  smaller  description,  built  at  the  back  of  the 
Edgeware-road,  called  Hall-park>  without  a  sewage,  in  consequence 
of  tne  great  expense. 

What  class  of  houses  are  those  without  a  proper  sewage  ? 

Of  the  third  and  fourth  rate  generally ;  but  the  Alpha  cottages  are 
mostly  very  respectable  houses.  The  expense  of  sewage  is  looked 
at  principally  by  builders  of  the  smaller  description  of  houses.  I 
should  perhaps  state  that  the  reason  the  Alpha  cottages  have  not 
the  usual  sewage  is,  that  they  have  very  large  frontages,  and  the 
sewage  would  cost  almost  the  value  of  the  Isjidj  if  constructed  on 
thepresent  scale  of  expense. 

Do  you  know  whether  any  surreptitious  drains  are  cairied  into 
the  canal  ? No,  I  should  think  not. 

What  description  of  sewer  would  you  recommend  to  meet  the 

wants  of  those  houses? At  all  events  not  above  half  the  size  of 

the  present  s^ialler  Westminster  or  Finsbury  sewers,  and  similar 
in  plan  and  section  as  drawing  No.  4. 

You  consider  that  the  expense  of  that  would  come  within  the 

means  of  the  inhabitants  of  those  houses? 1  think  they  would 

have  had  no  objection  at  the  first  building,  but  having  now  got  a 
drainage,  whether  the  same  may  be  a  go^  or  a  bad  one^  I  think 
they  would  now  object  to  any  further  expense. 

what  is  the  size  of  the  present  smaller  Finsbury  sewers  ? 4 

feet  by  2  feet  6,  I  think :  there  is  one  lettered  C  in  Mr.  Roe*s 
Beport,  which  is  a  very  good  one^  but  still  with  the  objection  of 
being  built  in  circles  with  bricks  of  a  square  form. 

Supposing  the  cost  of  these  main  sewers  were  to  be  spread  over 
a  number  of  years,  and  to  be  paid  by  equal  instalments,  by  collec- 
tions from  the  occupiers,  do  you  consider  that  that  would  be  an  in- 
ducement to  persons  to  construct  those  sewers? ^As  regards 

new  houses,  there  is  no  doubt  that  then  there  would  be  a  very  good 
drainage ;  it  is  the  first  outlay,  which  is  so  large  that  builders, 
especially  small  builders,  avoid  the  expense  wherever  they  can. 

The  (Commissioners  would  have  to  provide  for  it,  and  be  repaid 

by  instalments  by  the  occupiers  ? 1  think  that  would  be  a  very 

excellent  plan. 

Would  you  in  that  case  recommend  that  the  private  drains  from 
each  house  to  the  sewer  should  also  be  constructed  by  the  Com- 
missioners or  by  the  occupier  ? 1  think  it  would  be  best  if  they 

were  construct^  by  the  Commissioners  up  to  the  house,  and  then 
leave  the  owners  to  deal  with  the  drain  inside  as  they  pleased. 

Making  them  pay  by  instalments  for  the  expense  of  the  main 

sewer,  and  also  for  the  drain  up  to  the  house? 1  see  no  difli- 

ctdty  at  all  in  that  matter. 
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Would  you  consider  it  beneficial  that  such  an  alteration  should  Mr.  Ht«h  Bmr. 
be  made  in  the  regulation  for  the  construction  of  sewers  in  the 
metropolis,  that  the  Commissioners  should  form  the  great  sewers 
as  well  as  the  drains  ;  the  expense  being  paid  by  instalments  ? 
I  think  that  would  be  a  very  great  improvement  upon  the  present 
system,  inasmuch  as  you  would  then  get  a  drainage  to  every  street, 
and  from  every  house. 

Do  you  think  that  arrang^ement  would  not  be  objected  to  ? 
I  think  not ;  it  would  certamly  not  be  objected  to  by  the  builders. 

Would  that  have  the  effect  of  increasing  the  sewer-rate  ?  ■  ■'■ 
Every  person  would  still  have  to  pay  the  present  sewer-rate,  which 
is  for  repairs.  The  payment  of  the  instalment  would  be  thrown 
upon  those  who  receive  the  benefit  of  construction,  and  which  I  am 
sure  would  not  be  objected  to  by  the  builders. 

Would  it  diminish  the  rent  taken  by  the  builder  for  the  houses? 

In  the  smaller  description  of  houses  the  builder  or  proprietor 

now  pays  the  sewer-rate ;  it  is  a  landlord's  rate,  and  it  is  only 
where  there  is  a  special  agreement  it  is  now  paid  by  the  occupier 
of  the  house. 

According  to  the  present  arrangement  the  builder  must  get 

repaid  for  the  amount  of  the  construction  of  the  sewer? ^If  a 

person  was  to  purchase  a  house  he  would  say  what  is  the  outlay ; 
there  is  a  ground-rent  of  3/.  or  4/.,  and  there  is  the  sewer,  I  shall 
have  to  pay  for.  Under  the  proposed  arrangement  he  would  have 
to  pay  a  small  annual  addition.  He  conducts  his  bargain  accord- 
ing to  the  sum  of  money  he  has  actually  to  disburse ;  but  under 
the  present  regulations,  the  poor  occupier  has  to  pay  from  10  to 
12  J  per  cent  upon  this  first  cost  or  outlay. 

Do  you  think  such  a  system  would  be  applicable  to  the  smallest 

class  of  houses  ? 1  think  it  would  be  as  applicable  to  them,  or 

more  so  than  to  the  largest  description  of  houses ;  the  builder  of 
the  large  houses  does  not  care  so  much  about  it,  for  it  is  compara- 
tively of  little  importance  to  him  whether  it  is  20Z.  more  or  less ; 
but  the  strong  objection  is  the  present  expense  upon  these  smaller 
description  of  dwellings. 

Are    these    dwellings    generally    supplied   with   water?    ■ 
Generally    they  are   supplied ;    at  the  same  time   paying  very 
dearly  for  it. 

Are   they   supplied  with    water-closets? Not  the  smaller 

houses;  these  have  privies  :  there  is  a  cesspool  generally  built  for 
the  privy,  and  which  also  serves  for  the  reception  of  the  wastewater 
from  the  whole  of  the  house ;  from  that  cesspool  there  is  a  drain 
communicating  with  the  sewer,  that  is  to  say,  where  there  are 
sewers  and  drains. 

Where  there  is  no  drain  for  that  what  becomes  of  the  surface 

virater  ? ^The  soil,  and  also  the  surface  water,  is  then  collected 

in  a  cesspool,  which  is  emptied  occasionally ;  they,  of  course,  if  not 
attended  to,  will  overflow  ;  and  also  the  damp,  in  consequence  of 
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mt  Bagb  WiN.  JNioh  wftni  of  ftit  mitkti  fkiust  he  very  del(9t«rioug  to  th^  liealth  of 
those  oooupyinff  the  houses^  and  where  there  ere  a  large  ttumber 
of  bouses  wanting  such  drainage^  I  should  say  of  the  district* 

Would  it  not  be  A  proper  provision  that  there  should  be  a  eoin> 
tnunication  to  the  sewer  from  every  house  to  take  away  that  which 

must  be  so  deleterious  to  the  health  of  the  inhabitants  ? ^Therp 

is  no  reason  why  that  should  not  be  effected  if  the  expense  was  so 
adjuitted  as  not  to  press  too  heavily  on  the  poor ;  there  would  be 
no  objeetloti  to  enferos  the  regulation  under  a  cheap  mode  of 
drainage* 

Do  you  think,  in  case  that  were  done,  drainage  might  be 
effeoted  in  some  of  the  more  densely-populated  parts  of  the  metro- 
polis, where  no  drainage  at  present  exists  ? ^I  think  it  might 

be  effected  to  a  considerable  extent ;  but  generally  speekhig  it  is 
diffioult  to  get  people  out  of  their  habitA»  and,  even  if  the  drainage 
was  brought  up  f  o  their  very  doors^  if  it  was  to  put  them  to  anj 
considerable  additional  expensej  I  think  they  would  not  be  very 
anxious  about  it.  I  am  speaking  now  of  districts  already  built 
upon. 

You  think  it  desirable  to  make  it  peremptory  to  build  such 
drains?— -^^If  it  could  be  done  without  putting  tne  parties  to  a 
great  expense^  I  should  certainly  say  that  a  drainage  ought  to  be 
Compulsory* 

Have  you  seen  the  Greneral  Report  on  the  Sanatory  Ck>ndition 
of  the  Labouring  Population  7««**-^I  have  read  the  flrst  volume 
of  it 

Will  you  reibr  to  pages  453  and  454,  and  read  the  suggestion 
which  is  there  made  ?- 
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**  SuooBSTBD  Foaii  of  Notifiostion  to  Owners  or  Oocapiers  for  the 
distribution  of  the  expense  of  permanent  alterations,  and  the  avoidance 
of  overcharges  oti  petsdlis  enjoying  only  portions  of  the  benefit. 

<*The  Commissioners  of  Sewers  appointed  to  superintoid  the  exeeation 
of  the  Act  of  Victoria,  passed  for  the  protection  of  the  poblio  health, 
which  requites  that  every  itihabited  tenement  shall  be  provided  with  proper 
means  of  drainage  and  cleansing,  and  the  removal  of  refilse,  have  caoaed  a 
rnirrey  to  be  made  of  the  booses  and  tenements  in 
[ooort  or  street,  as  the  case  may  be].  On  this  survey  it  appaurs  that  jrour 
house,  with  others  in  the  same  place,  are  without  the  requisites  required 
by  law ;  that  they  are  without  proper  sewers,  without  drainage  from  the 
house,  and  without  water  or  proper  means  fbr  the  constant  removal  of 
night'-Boil,  or  eonvenienees  fbr  oleansing< 

"  By  the  section  of  the  Aot  the  several  requirfies  borewidcr  de« 

scribed  are  directed  to  be  provided  and  completed  within 
months  after  this  date. 

"The  CommlBSioners  have  directed  tenders  for  contract  upon  specifica- 
tions to  be  taken  for  the  execution  of  the  required  works,  under  a  ciri] 
engineer,  in  the  most  beneficial  manner,  and  at  the  lowest  cost.. 

'*  They  are  also  prepared  to  take  loans  on  the  security  of  the  rates,  for 
defraying  the  expenses  of  the  execudon  of  the  works  contracted  for. 

•*  It  Will  be  at  your  opdon  either  to  repay  at  once  the  cost  of  the  re- 
quisite wertts  by  which  the  property  will  be  benefited,  or  to  repay  it  by 
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aimail  liiBtiliiieiita  in  ibbty  ytut,  payififf  flv*  p«r  eent.  interest  an  tbe  vr.  ti^  wm. 
princi^  Mm  •xpended,  or  on  tluit  pftrt  of  it  ibat  may,  from  timo  to  time 
remain  unpaid* 

"  To  save  the  trouble  and  expense  of  a  double  collection,  annual  in* 
stahneptB  and  the  interest  on  tbe  principal  sums  expended  will  be  collected 
fhim  the  tenant  with  rates.    Where  the  landlord  is  under  any 

agreement  or  obligation  to  oleanse  tbe  tiesspools,  tbe  tenant  will  be  entitled 
to  deduct  from  the  rent  tbe  charge  for  the  drainage  and  apparatus  for 
deaniing.  Where  the  tenant  pays  rent  weekly,  or  at  shorter  periods  than 
(quarterly,  and  does  not  pay  rates,  the  cnarge  for  the  works  in  ques- 

tion 18  reauired  by  the  statute  to  be  paid  by  the  owner  of  the  tenement, 
who  will  levy  tbe  amount  with  the  rent,  or  make  his  own  terms  with  the 
tenant  for  tbe  imnrovement  in  question. 

'*  The  cost  of  toe  required  improvements  or  prinoipal  sum,  which  will 
be  charged  at  the  contract  prices,  together  with  tne  annual  instalments  and 
interest  tbereon,  and  tbe  treekly  charge  or  improved  rent  that  may  be  doe 
or  charged  on  the  weekly  tenant,  wiU  be  as  foUows: — 


Fli«t  Oatlay  jwt  TeMment. 

Annaal 
tritUliMiit  Ibr 

B«MVIB»Ot 

liiMT««». 

Annul  Interest, 
oonmttted  nt  S  per  CmL 

OD  Oatlny  CMrged 

■t  Rent  on  Tenant*  end 

AanaiiRent9fWnler. 

Weekly  Chergt 

td  tbe  Tentnt, 

ot  Inereaeed 

Itont. 

£     i.     J. 
Water-dotat  1 
WaWr-tank    >     10    6    6 
Dtala    .     .  ' 
Main  fSWSf .     #     5  IS    0 
Water 

«.  d, 

6  11 

8    0 

•  • 

6    8 

5  6 

6  0 

«.    d, 

0    3 

0    1} 
0    1 

Total    •    .     . 

10  8 

16    2 

0    6i 

**  If  the  landlord  undertake  to  cleanse  the  cesspools,  then  the  additional 
weekir  charge  on  the  occupier  (br  the  supplies  of  water  and  drainage  will 
be  2ii  weeluy,  involving,  as  the  occupier  should  be  informed,  tbe  oon- 
Tenienoo%  cleanliness,  and  seourity  to  health,  and  saving  of  medical  ex- 
penses. 

"  Persons  having  only  interests  in  property  for  years  or  for  determinate 
periods  may,  by  means  of  the  above  table,  distribute  amongst  the  persons 
saoeessively  inteiisted  in  the  property  the  portions  of  the  charge  to  which 
th^  aie  liable^ 

**  The  surveyor  and  officers  of  sewers  are  charged  with  the  duty  of  from 
time  to  time  inspecting  and  seeing  to  the  sufficiency  of  the  means  of  drain- 
age and  cleansing.  By  the  terms  of  the  contract  the  contractor  is  bound 
to  make  good  the  drains  for  years  (  but  the  tenant  will  be  liable  to  make 
good  any  wanton  damaMi 

'*  The  Act  gives  to  the  owner  of  the  beneiicial  interest  in  the  premises 
the  option  of  executing  the  prescribed  works  himself,  or  giving  notice  on 
or  before  the  of  such  bis  intention,  and 

entering  into  his  surety  to  execute  them  within  the  time  prescribed,  and 
aooording  to  tibe  contract  specifications,  to  the  satisfaction  of  tho  officer 
charged  with  the  superintendence  of  the  work.** 

Do  you  think  that  such  a  plan  as  that  would  answer  the  purpose^ 
and  be  beneficial  to  those  residing  in  the  poorer  classes  of  tene- 
ttiwit?— — 1  should  think  it  would  be  exceedingly  beneficial. 

According  to  that  mode  the  charge  for  the  maximum  expense 
of  drainage  would  be  brought  down  to  the  charge  of  6^.  per  an- 
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McHiCitBbn.  num,  or  Sd.  per  week ;  would  that«  if  levied  as  a  rate,  be  objec* 

tionable  even  to  the  poorer  classes  of  teaements  ? 1  think  not  at 

all;  and  if  it  could  be  brought  down  to  that,  I  think  it  ought  to 
be  made  compulsory ;  in  point  of  fact,  where  there  is  a  sewage, 
the  tenant  is  now  paying  treble  that  sum  as  a  rent-charge  laid  on 
by  the  landlord  to  reimburse  the  large  outlay  in  the  constructio!) 
of  the  sewer. 

Would  you  make  it  also  compulsory  with  regard  to  buildings 

already  erected  ? If  it  was  a  rate  of  only  65.  per  annum,  I  think 

it  should  be  made  compulsory  on  both  old  and  new ;  it  is  true  that 
there  will  be  a  little  additional  expense  in  the  construction  of  drains 
to  houses  already  built,  but  the  advantages  to  the  inhabitants 
generally  would  be  more  than  counterbalanced  by  the  good  done 
to  them. 

Suppose  the  expense  of  laying  on  water,  which  is  at  pres»[it  the 
tenant^s  or  occupier's  diarge,  were,  for  all  the  structural  arrange- 
ments, such  as  water-pipes  and  so  on,  in  the  same  manner  diffused 
over  a  period  of  years,  and  reduced  to  the  charge  of  about  2</.  a- 
week^  GO  you  think  that  would^  by  the  poorer  tenants,  be  generally 

objected  to  ? No ;  that  is  only  8«.  a-year :  the  water*companies 

in  the  district  in  which  I  reside  to  the  poorer  classes  seldom  diarge 
less  than  18#.,  and  often  double  that,  and  that  too  after  aQ  the 
structural  arrangements,  such  as  pipes,  cisterns,  &c.,  have  been 
provided  by  the  builders. 

Is  the  water  generally  laid  on  to  those  houses? ^Thene  are 

but  few  houses  that  have  not  got  water  supplied  to  them  by  the 
water-companies. 

What  was  the  scale  of  the  45  houses  you  have  referred  to  ? 

Second  and  third-rate  houses. 

What  were  the  number  of  inhabitants  in  those  houses? 1 

should  say  about  10  in  each  house ;  that  is  the  average  in  Mary- 
lebone  and  Paddington. 

Each  of  those  houses  would  be  equivalent  to  two  or  three  of  the 

smaller  class  of  houses,  would  it  not  ? 1  think  not.     Grenemlly 

speaking,  in  the  smaller  houses  there  are  two  families  of  four  or 
five  in  each  family.  The  average  number  of  persons  living  in  a 
house  is  10,  except  in  the  very  smallest. 

If  an  18-inch  narrel- drain  was  equal  to  the  drainage  of  such  a 
number^  houses,  would  not  one  of  smaller  capacity  have  done 
for  half  the  number  ? 1  dare  say  it  would. 

Were  the  40  houses  inhabited  by  one  family  only  in  eadi  ?  — 
Generally ;  but  the  larger  the  Quantity  of  water  pafl|sing  through 
the  drain  so  much  the  better,  and  the  larger  the  number  of  persoBs 
occupying  a  house,  generally  speaking,  me  greater  is  the  quantity 
of  water  passing  through  the  main  drain. 

If  the  smaller  drain  would  be  sufficient,  that  would  be  supposing 
it  were  well  supplied  with  water? ^Yes. 

The  supply  of  water  for  the  drains  is  jointly  necessary  with  the 


Connection  of  Drainage  and  Supply  of  fVater.  297 

construction  of  drains  in  a  cheap  form  ? ^Yes^  in  any  form ;  it  is  Mr.  Hush  Bien. 

quite  useless  to  promote  a  system  of  sewage  without  at  the  same  time 
promoting  a  supply  of  water,  and  the  more  abundant  the  better. 

Supposing  such  a  system  of  drainage  adopted  in  any  district^ 
^Y0uld  you  recommend  a  separate  drain  from  each  house  to  the 
sewer,  or  have  them  so  constructed  as  that  there  should  be  a  separate 

drain  for  every  five  or  six  houses? ^There  maybe  some  difficulties 

in  communications  by  a  common  dmin :  sometimes  a  person  will 
thmw  things  down  his  drain  which  are  improper,  tliat  might  stop 
his  neighbour  s  drain ;  where  there  are  several  houses  to  one  drain 
there  might  be  sometimes  some  difficulty  in  getting  them  cleansed. 
In  the  Kennington  district  I  understand  they  do  not  permit  less 
than  three  houses  to  be  drained  through  one  main  drain.  In 
Marylebone  and  Paddington,  under  the  Westminster  sewers,  two 
houses  are  not  permitted  to  drain  through  one  drain.  If  it  is 
thou^t  desirable  to  have  but  one  entry  into  the  sewer  for  two  or 
tliree  houses,  I  should  advise  that  the  main  drain  receiving  the 
contents  from  the  two  or  three  branch  drains  be  of  a  larger  size 
than  the  branch  drains. 

Would  you  prefer  that  the  authority  respecting  those  drains 
^'hould  be  under  the  building  surveyor  or  under  the  Commissioners 
of  Sewers?-— I  think  anything  relating  to  sewers  should  be  under 
the  Commissioners  of  Sewers. 

So  that  the  whole  drainage  should  be  under  one  supervision  ? 
1  think  so. 

Have  you  turned  your  attention  to  the  mode  of  trapping  drains 
to  keep  down  the  smell  ? ^Yes,  I  have. 

Do  you  think  any  improvement  might  be  made  in  that  respect  ? 

In  all  the  sewers  I  have  built  on  the  Bishop  of  London's  estate 

the  whole  of  the  gullies  in  the  roads  I  have  trapped  for  the  pur- 
pose of  keeping  down  the  stench. 

To  prevent  the  smell  coming  out  ? Yes. 

That  keeps  the  smell  in? Sometimes  it  does;  but  the  trap 

permitted  by  the  Commissioners  is  but  a  very  imperfect  piece  of 
mechanism,  for  the  smell  is  oden  as  offensive  as  if  not  trapped  at 
all,  and  it  is  at  the  same  time  rather  expensive.  The  Commis- 
sioners furnish  the  trap  if  the  sewer  is  in  progress  of  building, 
chargii^  20^.  for  it,  but  if  a  trap  is  put  in  after  the  sewer  is  built, 
then  the  charge  is  3/.,  and,  after  all^  is  not  effective  in  keeping  down 
the  smell. 

Supporing  a  man  goes  down  to  clean  the  sewers,  does  not  he 
find  Uiem  worse  in  consequence  of  your  having  kept  all  the  smell 
in  ?         I  dare  say  they  are,  occasionally. 

Would  it  not  be  a  great  advantage  if  you  could  do  without 

the  man  goin^  in,  and  destroy  the  stench  by  flushing  ?« It 

certainly  would;  but  this  in  my  opinion  would  take  a  great  supply 
of  water. 
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ttr.  tfa^BtfN.     Hard  you  made  a  comparison  of  the  cost  of  cleansing  bjr  fldi- 
lug  and  by  hand  ?— — No,  I  have  not. 

Have  3rou  seen  such  an  estimate  1^ 1  have  gone  through  tb? 

Sanatory  Report,  and  see  it  there  stated,  that  the  sewers  could  U 
cleansed  with  water,  and  that  the  expense  in  so  cleansing  must  of 
course  be  much  less. 

Supposing  that  which  Is  stated  were  supported  by  evidencv. 
have  you  any  doubt  that  would  be  the  better  mode  ?*^Therc  b 
no  doubt  it  would  be  a  very  great  improvement. 

Have  you  known  any  instance  of  an  explosion  hating  t&kfr. 
place  where  the  sewers  are  trapped,  and  the  foul  air  ooofiQed  11 
them? — —I  thinic  Mr.  Dowley,  the  surveyor  of  the  Westminster 
sewer,  Was  once  injured  by  the  foul  air  catching  light,  and  he  was 
severely  bittnt. 

Unless  means  were  taken  of  getting  rid  of  that  foul  air  It 
would  not  be  safe  to  trap  all  the  gully-holes  ?  I  do  n(< 
think  there  is  so  much  foul  air  generated  as  many  persons  cup- 
pose.  A  great  portion  of  it  is  dispersed  by  the  water  itiimi&c 
through  the  sewer,  and  the  better  the  supply  of  water  the  less  t'^. 
will  have  of  foul  air. 

If  you  trap  the  milly^holes,  does  not  the  smell  go  up  the  small 
drains  ?■  it  will  sometimes,  unless  they  ate  trapped ;  but  t!  o 
are  generally  trapped ;  sometimes  we  are  called  upon  to  cure  ttt^ 
smeU  from  the  arains,  as  they  call  it,  and  we  generally  fiad  \^ 
trap  has  been  left  up,  and  that  has  caused  the  smell. 

Do  rats  come  up  the  small  drains  ? — >— They  do  sometiou^ 
but  they  can  be  kept  back  by  proper  traps.  I  do  not  muci 
object  to  rats  in  the  drains,  provided  tihey  ao  not  eome  into  tl : 
house. 

They  make  good  scavengers  ?- — ^I  think  they  do ;  for  inlakif 
up  a  drain  we  sometimes  find  that  the  soil  has  been  paddled  av 
and  a  great  deal  of  it  no  doubt  mixes  with  the  water  and 
M'ashed  away* 

llioee  men  who   go   into   the   man-holes   stir   it  up  in 
sewers,  and  the  rats  in  the  drains?- — Just  so;   and  1 1 
the  rats  in  a  drain  are  much  more  serviceable  than  many 
imagine. 

A  good  system  of  flushing  would  do  better  than  the  men 
the  rats?— — •!  think  it  would;  but  I  am  still  of  opinion 
rats  are  not  altogether  useless   in  the  operation  of  deansiog 
small  drain. 

Are  'bell-traps,  where  used  for  drains,  often  left  dry  ? — ^ 
very  often;  a  pint  of  water,  and  abotit  half  a  miiiute's  work,w^ 
effectually  trap  any  drain  having  a  bell-trap.     \^  haxt  seen  tnj 
in  private  houses  not  only  dry,  but  filled  with  diirl,  so  that  r^ 
could  not  get  through  them  ;  that  is  from  persons  AK)t  knowing  t 
to  manage  them ;  but  it  is  very  soon  put  to  righ' 
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Do  YOU  find  the  men  that  cleain  the  newers  are  suhject  to  any  ^''H^^kBteH. 
particular  disease  ? No ;  I  never  found  that. 

Do  they  meet  with  any  particular  annoyance  ? 1  think  not. 

I  have  travelled  through  some  miles  of  sewers :  the  only  annoyance 
I  have  met  With  has  been  when  there  has  been  too  large  a  con- 
gregation of  rats. 

Do  you  ever  hear  the  men  complain  of  it  ?-- — »No ;  there  are 
always  plenty  of  hands  to  be  had  for  that  description  of  work. 

Is  it  consistent  whh  jrour  experience  that  ventilation  might  be 
sectired  in  the  houses  of  the  poorer  classes  in  a  simple  manner 
without  much  cost  ?-« — - 1  think  so.  It  is  very  important  for  the  poor. 

Can  you  state  any  form  which  appears  to  you  the  most  simple 

and  cheapest,  to  secure  ventilation  in  the  houses  of  the  poor? * 

As  regards  the  foundation,  the  most  simple  and  the  most  eflPectual 
is  to  put  air-gratings  underneath  the  floors,  so  that  the  foundations 
have  an  imperceptible  current  of  air  passing  through  them. 

The  question  refers  to  means  for  the  escape  of  impure  air  In 

the  part  mhabited? ^That  will  materially  assist  the  Ventilation 

in  the  other  parts  of  the  house  ;  but  there  is  another  way  of  doing 
it,  by  putting  something  like  a  hopper  in  the  Ceiling  of  the  stair- 
cases* 

A  self-acting  ventilator? — «-Yes ;  and  there  is  another  method, 
very  cheap  and  very  simple,  merely  boring  a  few  holes  In  the 
trap-door  usually  placed  in  the  ceiling  of  the  staircase.  This  will 
prmit  an  escape,  continuous  but  imperceptible,  of  a  large  quantity 
of  contafninated  air  from  the  upper  part  of  the  house,  and  conse- 
quently from  the  lower  part  into  the  roof. 

You  think  it  would  be  possible  to  enforce  any  means  of  ven- 
tilation, when  coal  is  at  its  present  price  in  London? 1  think 

yon  catmot  enforce,  but  still  it  would  be  desirable  to  recommend. 

You  think  it  desirable  that  there  should  be  means  for  the  dis- 
charge of  vitiated  air  ?.<--<--I  think  so.  A  single  apartment  is 
often  used  for  cooking,  washing,  working,  and  sleeping,  and  the 
windows  all  closed ;  you  cannot  make  people  open  their  windows ; 
but  it  is  Very  desirable  to  impress  upon  them  the  benefits  of  a 
proper  ventil^on. 

They  have  an  opportunity  of  letting  in  the  air? — ^— Yesj 
generally  in  the  lower  description  of  dwellings  there  is  a  want  of 
ventilation,  especially  in  the  old  houses,  where  eight  or  ten  families 
reside  in  the  same  house. 

The  self-acting  ventilators  would  not  admit  of  being  obstructed? 
——I  think  the  plan  of  ventilating  by  the  trap-door  in  the  ceiling 
of  the  kmding,  and  through  the  roof  of  the  smaller  description  of 
hmiseSi  might  be  adopted  with  advantage. 

Have  you  ever  introduced  any  itito  the  smaller  description  of 
houses?^ — ^I  have  not  had  mucn  occasion  to  ventilate  in  tne  way 
described :  and  I  am  sorry  to  say  that,  from  the  way  in  which  the 
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Mr.  iiuffhBien.  window-taxes  are  levied,  so  far  from  promoting  a  better  ventiladon, 
I  have  been  obliged^  in  several  new  buildings  I  have  lately  con- 
structed^ and  they  are  buildings  of  a  superior  classj  to  do  away 
with  some  of  the  ventilating  lights^  such  as  under  the  steps  ;  aiid 
in  the  larders,  outhouses,  and  so  on,  where  I  should  have  had  two, 
three,  or  four,  there  is  now  but  one. 

You  consider  that  a  subject  of  great  importance  ? ^I  certaiuly 

do ;  so  much  so,  that  in  a  Building  Act,  a  short  time  since  pro> 

S^osed  for  the  consideration  of  the  Commissioners  of  Woods  and 
^orests,  we  suggested  that  the  ventilators  or  lancet-windows 
should  be  permitted  in  houses,  particularly  of  the  lower  class, 
without  making  tliem  chargeable  to  the  window-tax,  unless  the 
place  in  which  thev  were  was  used  as  a  dwelling-room,  and  then 
that  the  tax  should  be  chained ;  but  if  it  was  purely  for  ventilation, 
the  community  ought  to  have  the  advantage  of  it. 

Even  where  a  room  is  allowed  for  dwelling,  you  do  not  see  any 
objection  to  an  aperture  for  ventilation,   which  should    not   he 

charged  with  a  tax  ? ^No ;  but  the  assessors  can  charge  the 

tax  if  the  opening  is  in  an  external  wall. 

Suppose  it  were  a  hole  in  the  wall  to  let  off  the  impure  air? 

If  glazed,  the  tax-gatherer  would  most  decidedly  charge  for  a 
window.  I  have,  however,  constructed  three  air-flues  in  a  part) 
wall  of  one  of  my  workshops,  each  having  a  shutter  to  open  and 
shut,  and  the  same  flues  answer  for  all  the  stories. 

What  is  the  size  of  those  flu^? ^9  inches  by  14. 

How  many  workpeople  may  there  be  in  those  shops? ^Not 

many ;  but  it  was  not  so  much  for  the  number  of  workmen  em- 
ployed as  the  advantage  derived  by  the  ventilation,  particularly 
in  the  cellar  story,  which  is  in  rather  a  confined  situation. 

Do  you  find  any  of  the  workmen  desirous  to  close  it? No; 

they  open  it  occasionally  when  they  want  the  air;  they  have  a 
sliding  shutter  to  open  or  shut  as  they  please. 

Have   you  a  fire  in  that  workshop,   or  cellar    story? Li 

neither  of  the  stories  ventilated  in  this  way  is  there  a  fire-place. 

Do  you  not  apprehend  that  in  common  cases  an  opening  above 
would  interfere  with  the    fires,  or  rather   admit  air  instead   of 

taking  it  off? Where  there  is  a  chimney  and  a  window,  I 

think,  generally  speaking,  there  is  a  sufficient  ventilation.  If  I 
had  had  a  fire-place  in  either  of  those  rooms,  perhaps  I  should 
not  have  wanted  those  flues;  but  it  was  in  consequence  of  my  not 
having  a  fire-place  that  I  made  those  apertures. 

Do  you  not  find  that  there  are  in  many  apartments  in  the  smaller 
houses  cottage  grates,  which  have  fires,  but  which  are  very  badly 

ventilated  above  the  grates? It  may  be  so;  but  I  think,  with 

a  chimney  and  a  window,  a  sufficient  ventilation  can  be  obtained. 

You  stated  that  the  poor  sometimes  improperly  throw  rubbish 
down  their  drauis ;  does  not  that  show  that  they  should  have  sonie 
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spot  Tfhere  they  can  throw  ashes  and  things  of  that  kind  ?    —  An  Xr.  Hu(h  BUn. 
ash-pit  or  dust-bole  is  generally  provided  to  almost  all  dwellings. 

Is  it  not  necessary  that  some  place  of  that  kind  should  be 

secured  to  them? Generally  they  have  one>  but  what  they 

throw  down  those  places  is  something  they  wish  to  hide,  as  broken 
china ;  sometimes  accidentally  a  scrubbing-brush,  house-cloth,  and 
other  things;  these  accumulate,  and  in  time  stop  up  the  drain. 

Is  it  not  necessary,  for  the  sake  of  cleanliness^  that  they  should 

have  a  receptacle  provided  for  ashes  and  such  matters  ? ^Yes ; 

but  1  think  I  would  leave  that  to  the  fancy  of  the  persons  them- 
selves. I  do  not  like  ash-holes  near  a  house,  where  I  can  get  rid 
of  the  ashes  without  them. 

Have  you  seen  the  plans  for  the  ventilation  of  drains  or  sewers 

now  adopted? 1  have  noticed  that  now  introduced  into  the 

cit}'  of  London,  and  also  tbat  in  Finsbury,  namely,  by  a  grating  in 
the  ceotre  of  the  road,  at  little  distances,  over  the  centre  of  the 
sewer. 

Is  not  a  very  large  quantity  of  foul  air  discharged  from  such 
gratings  ? No  doubt  there  is. 

Would  it  not  be  desirable  that,  instead  of  allowing  that  vitiated 
air  to  be  poured  out  into  the  street,  which  might  be  directed  by  a 
airrent  into  a  particular  house,  it  should  be  carried  into  a  shaft, 

or  other  means  adopted  for  passing  it  oft? That  has  been 

!t(iggested,  and  also  to  burn  the  contaminated  air;  and  if  the 
sewers  could  be  freed  of  that  foul  air  without  a  large  expense  it 
wouU  certainly  be  desirable ;  but  I  think  the  expense  would  be 
against  it 

Would  the  expense  be  anything  beyond  the  building  of  the  shaft 

^The  purchase,  or  ground-rent  of  the  plot  of  ground  for  the 

fiite  to  build  such  shaft  on,  the  superintending  it,  the  burning  the 
air,  the  repairs,  &c. 

Suppose  the  burning  of  the  air  were  to  be  done  away,  and  that 
it  were  simply  a  communicating  channel,  so  that  air  might  enter 
it  the  mouth  of  the  river  and  pass  up  through  the  sewer,  that  the 

E^hole  might  be  considered  as  a  chimney? Persons  would  not 

like  to  come  and  live  very  near  those  chimneys;  they  would 
uppose  the  air  contaminated,  and  the  vicinity  of  such  chimneys 
i^ould  be  avoided  both  by  inhabitants  and  builders;  but  if  a 
ontrivance  of  the  sort  was  to  be  carried  out,  the  best  plan  would 
be  to  drive  the  foul  air  towards  the  river,  instead  of  from  the  river 
nto  the  town. 

Do  you  not  think  it  is  still  more  objectionable  that  the  air 
>hould  be  permitted  to  come  out  in  the  middle  of  the  street?-—-— 
(  think  it  is  in  such  small  quantities,  so  gradual  and  imperceptible, 
hat  it  is  not  of  any  great  importance.  I  have  endeavoureil  to 
letect  smells  from  these  gratings,  but  have  been  seldom  able 
0  do  so. 

Are  you  aware  of  a  cheap  description  of  water-dosets  fit  for  the 
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Mr.  Hu  k  BiMt.  poor  ?•— -*^I  bav0  used  a  oheap  dewcriptioa-^^tha  conunon  hopper 
and  »hoe,  in  cMtriroii. 

Havd  you  nuule  any  compftriioii  in  cost  of  the  eheapest  eon- 
struction  of  waterrdoset  with  the  expense  of  a  privy>  and  Ihf 
constant  neeeiaary  expense  of  cleaniw  it  by  band  fitMB  tiase  ta 
time,  and  carting  the  soil  away  ?«-^'«<^Tbe  expense  would  not  aol^^ 
be  in  the  construotion  but  alK>  the  expense  of  laying  on  the  water; 
and  it  would  increase  the  sise  of  the  cistern.  I  would  obeerre. 
that  it  is  very  seldom  necessary  to  empty  the  cesspool  and  drains 
by  hand  where  there  are  sewers,  and  a  moderate  sup[dv  of  water. 

With  a  good  supply  of  water  you  would  think  that  a  ^eap 
water-closet  was  very  preferable  to  a  privy  i-^*^ Yes,  it  would  be 
generally,  no  doubt;  but  it  should  be,  for  the  smaller  class  of 
houses,  simple  in  construction,  durable  as  to  the  matorials,  not 
liable  to  get  out  of  order,  and  not  expenuve  if  neoesssry  to  repair. 

Supposing  a  system  of  sewage  with  an  ample  supply  of  water 
were  established,  should  you  consider  it  any  hardship  on  the 
public  if  the  construction  of  cesspools  were  entirely  prohibited  ? 
I  think  not ;  but  the  price  of  water  must  be  always  borne  in 
mind.  The  publie  are  now  left  to  the  mercy  of  companies,  who, 
I  have  no  doubt,  would  say,  you  supply  your  water-oloaets  now, 
which  you  did  not  do  before,  and  we  siiall  eharge  yau  so  much 
extra  for  that 

Suppose  water  supplied  at  the  rate  stated  a  little  while  ago  to 
the  poor  ? — *^ht  twopence  a>week-np»I  should  say  if  it  eoeld  be 
supplied  at  that  price  it  would  be  a  great  advantage  to  do  away 
with  cesspools.  But  how  can  you  supply  water  at  twopence  per 
week,  when  the  companies  now  In  possession  charge  to  the  poor  at 
least  three  times  that  sum  ?  and  if  they  happen  to  take  in  a  litti<* 
washing,  charge  another  pound  or  two  for  that. 

Do  you  not  think  that  the  prevalence  of  cesspools  contaminates 
the  soil,  and  affects  the  supply  of  water  from  pumps  luid  welU  ? 
■  ^  "  'It  may  sometimes  escape ;  but  if-  so,  it  would  soon  be  found 
out ;  the  water  would  not  be  drinkable.  I  think  if  you  eould  do 
awav  entirely  with  cesspools  it  would  be  a  great  advantage.  I 
used  invariably  to  build  cesspools,  but  I  now  do  entirely  wtthost 
them ;  and  I  sometimes  fill  up  au  old  cesspool,  and  often  find  it  a 
remedy  for  bad  smells,  which  have  puszled  and  annoyed  the  in* 
mates  of  the  house  for  years. 

Are  there  any  other  suggestions  you  have  to  offer  to  the  Com- 
missioners ? 1  would  most  respectfully  submit  that  theee  aw 

four  primary  objects  to  be  kept  in  view  in  legudating  for  the  com- 
forts  and  accommodation,  especially  of  the  humbler  claesas  of  iha 
community,  namely,  cheapness  in  the  construction  of  their  dwel- 
lings and  die  several  appendages  necessary  to  make  a  working 
man^s  home  comfortable ;  a  plentiful  supply  of  good  water  at  a 
cheap  rate ;  a  sufficient  sewage  and  drainage  at  a  reasonable  coet ; 
and  the  promotion  of  ventilation.     These,  if  properly  carried  oiit. 
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rould  be  of  most  esaential  lernce  to  the  poor.     It  may  be  taken  >fr-  hqrIi  Bt«ni. 

la  an  axiom,  that  if  you  make  a  working  roan's  home  comfortable, 

tc  will  gi?e  up  the  public-house  and  its  ruineiu  coniaquenfles ;  and 

hat  where  a  working  man*g  home  ii  little  better  than  a  pigsty, 

hat  man  will  almost  be  an  inhabitaat  of  the  pubUc*house  or  beer^ 

hop.     I  say  this  confidently,  from  my  experienoe  of  the  habits  of 

ajq^e  numbers  of  the  workingrclasses. 


Mb.  JEREMIAH  LITTLE,  builder,  ifr.imnkh 

Llltla. 

Where  do  you  lire? In  Omega-street,  near  the  Alpha-road* 

Yoi»  ape  a  builder,  and  have  built  hou^s  ?     ■    YeB» 

Why  were  the  streets  so  named  ?-**«-^Alpha*road  is  the  beginning 
of  Colonel  EyreV  estate^  and  Ornega'Street  is  the  end  of  Lord 
Portmaa's  estate* 

What  description  of  bouses  beve  you  prineipaljv  built  7**«'-«^I 
liave  generally  be«n  building  fourth-rate  bouses ;  I  have  built  also 
Lbiid-rate  houses ;  but  X  have  built  most  of  the  fourth-rate  houses  | 
last  year  I  built  and  superintended  50  and  upwards. 

What  description  of  persons  usually  occupy  the  fourtb<rate 
bouses  which  you  hare  built  7«*-^^Meohani(»,  usually,  or  persons 
whose  earnings  average  24^.  arweek. 

At  what  rates  do  you  let  the  fourth-rate  bouses  whii?h  you  build? 

At  20/.  a-year  for  the  four-roomed  houses ;  and  at  30/,  the 

»ix-rooflned  houses;  of  this  the  ground^^rcnt  is  about  4/-  per 
annum* 

111  what  periods  do  you  collect  the  rents ?--««>««<About  one-tbird 
monthly  ^  and  the  rest  we  collect  quai'terlv. 

What  may  be  your  losses  on  the  coUeptions  l^* — ^They  will 
average,  perhaps,  about  one-fifth ;  we  lose  rather  the  most  on  the 
quarterly  tenements. 

What  are  the  chief  causes  of  your  losses  from  this  class  of 
tenants 7— '*-* Loss  of  work  first;  then  sickness  and  death;  then 
frauds* 

Are  the  frauds  considerable  ?—-^Not  so  much  as  the  inabilities 
to  pay.  I  find  the  working^classes,  if  they  have  means,  as  willing 
to  pay  and  as  honourable  as  any  other  class.  Within  the  last 
13  months  there  have  been  a  great  many  people  out  of  work;  at 
otlier  times  there  is  as  much  loss  to  the  landlord  from  sickness  as 
from  any  other  cause.  Three  out  of  five  of  the  losses  of  rent  that  I 
DOW  have  are  losses  from  the  sicknoss  of  the  tenants^  who  are 
working  men. 

When  children  are  sick,  there  is  of  course  no  immediate  inter- 
ruption to  the  payment  of  rent  ?•'—«- Very  seldom. 

What  sort  of  sicknesses  are  they  from  which  the  interruption  to 
work  and  to  the  payment  of  rent  occurs  7 — ^Fevers,  nervous  dis-^ 
orders,  and  sickness  that  debilitates  them. 

Then  anything  which  promotes  the  b^alth  Qf  the  tenants  will 
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Mr.  Jerealah 

LitUe. 
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tend  to  prevent  losses  of  rent  to  the  owners  of  the  lower  class  of 

houses  ? Yes ;  I  have  decidedly  found  that  rent  is  the  best 

got  from  healthy  houses. 

Have  the   fourth-class  houses  which  you  have  built 
/    drains^  or  water-closets,  and  water  laid  on  ?         They  have 

and  drains,  and  water  laid  on,  and  privies  running  into  cesspools ; 
these  cesspools  drain  into  the  drain  which  runs  into  the  sewer. 

What  does  the  common  privy,  and  the  cesspool,  and  the  drain 

from  a  house  of  this  description  cost  ? About  6/.  or  7L ;  of 

this,  the  privy  will  cost  about  one-half,  and  the  cesspool  and 
house-drain  the  remainder. 

What  will  the  sewer  cost  besides  these? According  to  the 

regulations  of  the  Commissioners  of  Sewers  it  costs  about  10.v. 
per  foot,  which,  on  the  fourth  class  of  houses,  makes  7/.  10^.  for 
each  fourth-class  house  of  15  feet  frontage ;  besides  that,  there  is 
the  entrance-fee,  which  is  one  guinea  for  a  nine-inch  barrel-drain. 

You  are  required  to  make  this  sewer  of  the  second-class  size ; 

that  is,  with  spreading  footings  and  upright  sides? Yes;  and 

I  have  to  do  this  in  a  street  of  only  16  houses,  Heniy-^street, 
Blandford-square ;  this  is  a  street  with  only  eight  houses  on  each 
side.  A  sewer  of  one-half  the  size  would  have  been  quite  suffi- 
cient for  the  houses  I  have  built.  It  is  the  general  complaint  of 
the  builders  of  such  houses,  that  we  are  compelled  to  build  sewers 
of  double  the  size  that  is  necessary. 

If  you  had  been  allowed  to  put  the  ring  of  the  drain  into  the 
sewer  at  the  same  time  that  the  sewer  was  made,  for  how  much 
could  you  have  done  it  ? For  5j. 

Would  it  have  been  quite  as  good  work  for  the  5«.  as  for  the 

guinea? Yes ;  I  am  sure  it  would.     Another  evil  of  which  we 

complain  is  the  great  expense  attending  the  sewers  and  pa\4ng  of 
corner  houses.  Suppose  a  corner  house  with  15  feet  frontage, 
22  feet  deep,  yard  16  feet,  half  the  street  (supposing  it  to  be 
30  feet  wide)  15  feet,  and  half  the  street  again  in  front  of  the  said 
house  15  feet,  the  whole  length  of  sewer  for  such  house  will  be 
83  feet;  at  10^.  per  foot,  is  41/.  10*.  In  most  cases  the  corner 
house  has  to  bear  the  whole  of  this  great  expense,  which  I  think 
ought  to  be  equally  charged  among  the  streets  of  houses. 

What  is  the  cost  per  foot  of  the  lowest  class  of  drains  used  in  the 

lowest  class  of  tenements? ^For  tlie  nine-inch  barrel-drain  of 

brick  it  is  about  1*.  6(i.  per  foot. 

How  many  feet  of  drain  have  you  to  each  house? — Prom  40  to 
50  feet  on  an  average. 

How  much  will  the  8/.  lOj.  per  house,  for  the  sewer  and  en- 
trance-fee, add  to  the  rent  of  each  house  ? Putting  it  at  the 

iisual  rate  of  purchase  for  such  property,  or  at  the  return  whidi  is 
the  usual  inducement  to  build,  thai  is  10  or  12  years,  it  would  be 
about  18*.  9rf.  a- year;  then, we  have  to  pay  a  sewer's  rate,  which 
amounts  to  2*.  6(/.  per  annum  for  each  house. 
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A  re  there  not  complaints  of  smells  from  the  drains  or  sewers,  as  •''•^'T?**^ 

they  are  at  present  constructed  ? ^Very  often ;  I  have  had  them 

complain  that  these  smells  cause  a  sickness ;  but  I  believe  this  has 
arisen  most  from  the  smells  in  the  drains. 

Are  you  allowed  to  make  one  entrance  to  the  sewer  serve  for 
several  houses ;  one  for  each  four,  for  example  ?— — Oh,  no ;  we 
must  make  a  drain  from  every  house,  and  an  entrance  into  the 
sewer- 
Then  you  pay  for  these  16  entrances  16  guineas,  which  you  say 
you  could  have  done  yourself  for  four  guineas  ? Yes. 

Are  these  openings  in  the  sewers  trapped? Nof  there  are 

16  untrapped  openings  from  the  sewers  to  the  houses. 

It  isy  then,  to  be  collected,  as  you  complain,  that  the  unnecessary 
size  and  expense  of  the  sewer  occasions  an  addition  to  the  rent  of 
5/.  a-year  to  the  labouring  man? Yes,  certainly. 

You  complain  that  the  drains  are  defective ;  would  not  it  be 
a  better  to  make  drains  of  stone  and  earthenware  glazed  pipe, 
which  is  half  the  price  and  less  permeable  to  effluvia,  than  brick  ? 

Yes,  if  the  eailhen  pipes  were  of  sufficient  size,  that  would 

be  better  certainly. 

If  such  drains  were  built  on  a  general  system,  might  they  not 
be  made  much  cheaper  than  they  are  made  even  now  by  the  pri- 
vate builder  ? Yes,  greatly  less ;  and  my  opinion  is,  that  they 

ought  to  be  made  either  by  the  persons  who  build  the  sewers,  or 
under  their  instructions. 

Do  you  find  the  necessity  of  the  first  outlay  of  money  an  ob- 
struction to  such  work  for  the  fourth-class  of  houses  ? ^Yes,  it 

is  a  great  pull-back  to  have  so  much  money  to  pay  for  the  sewers  * 
and  drains,  and  it  is  the  reason  why  they  try  all  they  can  to  evade 
them. 

Would  it,  then,  facilitate  such  work,  if  drains  as  well  as  sewers 
were  made  on  contract,  in  the  best  manner  and  the  lowest  cost^  by 
the  Conunissioners  of  Sewers,  or  some  competent  and  really  re- 
sponsible authority,  and  the  cost  were  levied  by  equal  instalments, 
say,  of  30  years,  principal  and  interest,  as  an  additional  rate  from 

the  occupier  ? In  my  opinion  it  would  be  a  vast  improvement ; 

it  would  greatly  facilitate  the  erection  of  a  better  sort  of  houses. 

What  is  the  expense  of  laying  on  water  to  such  houses  as  the 

fourdi-class  of  houses  of  which  you  have  been  speakinv  ? Very 

little  less  than  4/.  per  house,  including  lead  pipe,  baU  and  cock, 
and  water-tank  or  water-butt. 

For  this  you  mu<»t  charge  6«.  or  9«.  of  additional  rent ;  might 
not  a  cheaper  apparatus  be  provided,  or  one  tank  be  made  to  serve 

several  houses  ? Yes,  it  might  be  so,  but  the  water-companie» 

will  not  allow  one  tank  to  supply  more  than  one  house.  The 
companies  can  enforce  a  penalty,  if  one  tenant  allows  another  to 
take  water  from  the  same  tank  or  butt.  One  tank  mifi[ht  have 
been  made  to  serve  for  each  side,  or  eight  houses^  of  tne  street 
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Hr.  j^mniidi   which  I  have  built.     Tliey  also  compel  us  to  have  the  same  Mzed 
^^^*''        ball  and  cock  as  for  a  large  house ;  v/e  are  obliged  to  hare  inch 
pipe,  nrhen  three-quarter  inch  pipe  would  do. 

What  are  their  reasons  for  this  ? 1  beliere  they  save  engine^ 

power  by  it ;  as  by  the  larger  pipe  they  deliver  the  supply  in  a 
shorter  timet 

What  is  levied  per  tenement  as  a  water-rent  on  the  four- 
roomed  houses? ^26^.  a-year;  on   a    six-roomed  house  they 

charge  38«. 

What  is  the  cost  of  the  water-tank  and  beU«cDck  ? Perhap 

30s,  per  house.     Then  there  is  about  50  feet  of  pipe  besides. 

Why  do  you  use  lead  pipe  exclusively,  iron  pipe  being  half  the 
price,  and  having  a  less  injurious  oxide;  or  is  it  the  plumberV 
opinion  on  which  you  act,  in  using  the  most  expensive  material. 
it  being  stated  that  hard  tile  pipe^  which  might  be  used  for  some 

lengths,  is  to  be  had  for  a  halfpenny  per  foot  f Iron  is  not  made 

so  as  to  bend,  as  lead  is ;  and  perhaps  the  water  in  iron  pipes 
might  be  more  easily  frozen  than  lead. 

But  might  not  iron  pipe  be  got  with  bends  for  use  ? Perhaps 

it  might,  but  it  is  not  at  present. 

This  30s,  for  the  water-tank  would  then  occasion  an  additional 
rent  of  Ss,  4d.  per  annum.  It  is  stated  that  under  general  ar- 
rangements  the  water  may  be  supplied  to  each  labouring  man's 
house  for  7«.  per  annum>  and  may  be  always  kept  on  at  high 
pressure,  at  an  extra  charge  for  such  high  pressure  of  about  Is,  4d, 
per  tenement ;  and  that  for  this  sum  it  may  be  kept  on  night  and 
day,  ready  at  a  moment  to  brought  to  bear,  by  means  of  a  hose, 
-  to  extinguish  a  fire  in  any  room,  and  to  be  used  also  for  cleaning 
the  windows  and  the  pavement>  and  watering  the  streets.  By 
such  an  arrangement,  saving  the  expense  of  water-tank,  and  the 
deterioration  of  the  water,  exposed  to  soot  aitd  dust,  supposing  it 
to  be  practicable,  as  engineers  and  men  of  practical  experience 
have  stated,  would  not  the  cleanliness  of  the  houses  and  streets. 
the  comfort,  and  security,  and  health,  and  general  condition  of 

this  class  of  inhabitants  be  much  improved? Undoubtedly  they 

would,  and  it  would  be  an  important  boon. 

Do  you  insure  the  houses  ? Yes,  I  am  under  covenant  from 

the  ground-landlord  to  insure  to  two-thirds  of  their  value.  The 
value  of  the  four- roomed  houses  is  about  150/.,  and  of  the  fdx- 
roomed  houses  about  2501. 

These  are  in  general  inhabited  by  more  than  one  family^  are 

they  not? Yes,  the  four-roomed    houses  are  on  the  average 

inhabited  by  two  families^  and  the  six-roomed  by  three,  and  some- 
times more. 

What  proportion  of  the  inhabitants  insure  their  goods  ? ^About 

one-fourth,  perhaps. 

What  may  they  insure  for  ? Generally  about  100/. 

Would  not  such  an  arrangement  as  to  the  water«  having  it 
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always  ready  night  and  day  to  be  brought  info  a  room  at  once  to    *'\'tJ£r'*'' 
extinguish   any  fire,  without  waiting   for    any  engines,    greatly 

diminish  the  risk  and  charge  of  insurance  on  such  houses  ? 

Certainly,  it  ought  to  do  very  much. 

Are  there  any  complaints  as  to  the  quality  of  the  water? 

Sometimes  very  great  complaints ;  that  it  is  tnick,  bad -tasted,  and 
dirty.  • 

What  is  the  district  surveyor's  fee  on  each  house? The 

proper  fee  to  a  fourth-rate  house  is  two  guineas. 

This  fee  then  will  add  45,  6d,  to  the  rent  per  annum  perma- 
nently ? At  least  that. 

How  much  of  the  surveyor's  time  is  occupied  in  the  duty  of 

inspecting  each    house? Three   or   four    minutes,  perhaps. 

Usuallv  he  calls  twice,  though  it  is  sometimes  more. 

Might  not  the  sewers  surveyor  and  his  assistant  in  new  districts 
jicrform  the  duty  of  seeing  that  the  party-wall,  and  the  provisions 

of  tlie  Building  Act,  were  cbmplied  with  ? Yes,  they  might  do 

that  with  very  Tittle  more  trouble,  and  one  notice  might  serve. 

Would  a  survey,  which  might  be  consulted  for  the  levels,  be  of 

use  to  builders? Yes,  it  would  be  a  gi*eat  accommodation  if 

the  levels  for  the  houses,  for  the  drains,  and  for  the  pavement, 
could  be  directed  by  one  body.  They  now  occasion  very  great 
interruption  to  the  work  being  arranged  and  done  properly.  In 
♦•very  building  there  is  a  great  interruption  from  their  not  being 
done  properly. 

The  unnecessary  charges  on  the  fourth-rate  tenement  would 
then  appear  to  be  nearly  as  follows : — 


Soven  7/.  lOf. ;  instead  of  4/. ;  entailing  on  the  annual  rent 

an  excess  of ••.... 

Cost  of  insertiii}^  the  neck  of  a  private  drain  into  the  sewer, 
1/.  1«.  instead  of  5ff.,  an  excess  of    .••••.•• 
Private  drains  3/.  instead  of  1/.  I0t»,  an  exceits  of     •     t      « 

Water  appatiltus  ii.  instead  of  2/.,  an  excess  of 

Water  supply,  annual,  U,  6t.  instead  of  8s.  6d,,  ao  excess  of      • 
Surf  eyor's  fee  2/.  2s.  instead  of  10. 6e(.,  an  excess  of      •     « 
Ft  re-insurance  risk  10s.  instead  of  2«.  6cf.|  an  excess  of        • 

£. 


• 


■ 


£.  i,  d. 

0  7  9 

0  1  9 

0  3  4 

0  4  5 

0  17  fi 

0  3  5 

0  7  6 
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Entailing  on  the  builder  of  your  class  of  labouring  men's  tenements 
an  imm^iate  outlay  of  17/.  or  18/.  instead  of  8/.  or  9/.,  and  sub- 
jecting the  labouring  men  s  families,  who  inhabit  each  house  to  a 
))erpetual  excess  of  nearly  2/.  6*.,  for  household  purposes,  for  an 
administration  which  produces  drains  and  openings  into  the  houses, 
and  sewers  which  emit  pestilential  smells ;  water  which  is  some- 
times complained  of  as  bad,  and  scanty  in  supply  for  Ores :  is 
thisao? Yes;  I  consider  this  is  our  case,  which  it  will  be  a 

great  sa\ing  and  blessing  if  we  can  have  remedied. 
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Mr.  *jwmWi  That  is  omitting  the  extra  insurance  for  sickness.  'Now,  as  you 
say  that  two  out  of  three  of  your  losses  of  rent  occur  from  sck- 
ness,  how  much  may  the  exlra  charge  of  rent  be  reduced  by  im- 
provement in  the  tenement  which  shall  diminish,  as  medical  men 

declare  to  be  practicable^  the  sickness  by  one-half? 1  think 

that  the  extra  rent  to  cover  risks  cannot  be  less  than  30«.  a-yt'ar 
for  a  four-roomed  tenement;  and  two-thirds  of  the  losses  being 
mostly  from  sickness  of  one  sort  or  other,  if  the  sickness  were 
reduced  one-half,  it  would  reduce  the  annual  charge  at  least  IQs. 

You  have  read  the  suggested  form  of  notice^  prepared  to  ex- 
emplify the  mode  of  spreading  the  charge  of  new  works  for  ihe 
improvement  of  the  health  of  the  labouring  population^  where  tiit» 
builder  or  owner  preferred  not  doing  them  himself;  suppose,  fur 
new  districts,  the  works  were  carried  out  in  the  manner  tliereiii 
described,  and  payment  were  levied  by  instalments  of  principal  and 
interest,  do  you  conceive  that  such  a  mode  of  execution  would 
be  deemed  unobjectionable  by  the  tenants  as  well  as  the  landlord.^ 
1  really  think  not;  I,  as  a  builder,  very  much  approve  of  it. 

It  is  stated  as  an  objection  to  laying  on  water  on  the  poorer 
tenements,  that  the  tenants  would  cut  the  pipes,  and  steal  the  lead ; 
do  you  sustain  frequent  depredations  or  losses  ? ^It  has  not  oc- 
curred in  my  neighbourhood ;  and  I  do  not  think  that  an  important 
risk. 

If  a  simple  form  of  water-closets  were  introduced,  do  you  think 

it  would  be  spoiled  ? If  something  could  be  constructed  as  a 

water-closet  on  a  simple  plan,  it  would  be  a  great  benefit  to  thf 
labouring  classes  ;  and  I  think  there  would  be  no  danger  wortli 
noticing  of  its  being  put  out  of  order  or  damaged  wantonly. 


Mr.  Charlct 
Bratt. 


Mr.  CHARLES  BRATT,  examined. 

You  reside  in  Church-street,  Spitalfields  ? ^Yes. 

You  are  the  owner  of  a  considerable  number  of  tenements  in 
that  district  ?— — In  Spitalfields  and  Bethnal-green. 

Do  those  tenements  derive  much  advantage  from  the  seweni 
there  ? 1  am  very  sorry  to  say  that  very  few  of  them  do. 

Notwithstanding  that,  you  have  to  pay  sewer-rates  upon  tbem .' 
-Yes,  every  one  of  them. 


Will  you  describe  some  of  the  difficulties  experienced  in  getting 
any  sewage  in  that  populous  district?  I  have  repeatedly  ap- 
plied to  tne  Commissioners  of  sewers  on  the  subject,  and  never  yei 
with  any  success  in  some  of  the  districts.  Some  of  the  incoa- 
venience  I  have  experienced  is  that  where  I  have  been  willing  Xo 
lay  a  drain  of  considerable  length,  I  have  met  with  refusal,  and 
been  told  it  must  be  a  second-sized  sewer. 

What  has  been  the  sise  of  a  second- sised  sewer?— —^I  do  not 
recollect. 
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Is  it  a  large  and  expensive  sewer  according  to  the  regulations?    Mr.chariet 


Yes. 


\Wiat  size  were  you  willing  to  have  laid  ? In  the  case  I 

especially  allude  to,  I  would  have  laid  an  18-inch  barrel-drain. 

For  how  many  houses  ? For  one.  * 

Were  you  prevented  from  so  doing  by  some  regulation  of  the 

Commission  ? Yes,  I  was  compelled  to  pay  a  sum  of  upwards 

of  60/.  to  the  Commissioners  of  Sewers  for  laying  down  a  sewer. 

Does  the  fact  of  a  great  number  of  tenements  in  that  district 
not  being  drained  arise  from  the  nature  of  the  regulations  which 

liad  been  laid  down  by  the  Commissioners  ? It  arises  from  the 

want  of  sewers  within  reach.  In  many  places^  the  water  lies 
above  ground  for  the  length  of  half  a  mile. 

Tliere  is  no  underground  sewage,  and  yet  those  houses  have  to 
pay  the  sewer  rate? Yes. 

How  long  have  the  owners  of  that  property  paid  rates  ? 1 

am  now  60  years  of  age,  and  I  recollect  that  district  ever  since  I 
was  14.     Prom  that  period  they  have  paid  sewer  rate. 

And  no  sewage  has  been  carried  up  to  the  houses? None 

whatever. 

Have  you  any  evidence  as  to  the  previous  payment  of  sewer 

rate  on  that  same  property  before  your  own  recollection? It  is 

understood  to  have  been  paid  for  the  last  two  centuries. 

Are  there  not  expensive  regulations,  with  respect  to  joining  the 
drain  from  each  house  into  the  sewer,  so  that  the  Commissioners 
require  that  you  shall  pay  so  much  for  the  junction,  and  so  much 
for  two  or  three  feet  carried  up? — • — Not  very  expensive,  I  think, 
in  our  district. 

How  much? 1  think  I  paid  something  about  95.  for  the  last 

I  did. 

That  is  for  the  first  yard? For  the  first  yard.  I  am  so  de- 
sirous of  getting  sewers  wherever  I  can,  that  I  do  not  mind  trifling 
expenses. 

Do  y<m  think  there  might  be  an  improvement  in  the  regulations, 
^  to  the  expense  and  sizes  of  sewers  that  would  make  the  system 
much  more  effectual  for  the  purpose  of  draining  the  humbler 
classes  of  houses  ? 1  think  there  might. 

Would  it  be  of  advantage,  that  plans  as  to  private  house  drain- 
age should  be  prepared  after  good  consideration  for  the  use  of 
builders.     Have  you  ever  found  any  difficulty  from  the  want  of 

such  a  plan  ? On  application  for  a  drain,  in  many  instances  it 

is  necessary  that  a  plan  should  be  prepared,  and  the  individual 
applying  for  the  drain  cannot  prepare  a  plan  without  applying  to 
a  surveyor,  and  paying  a  guinea  for  it,  and  I  consider  that  a  need- 
less expense. 

Have  you  experienced  that  yourself? 1  have.     I  wished  to 

lay  a  drain  to  a  bouse,  and  I  was  obliged  to  get  a  plan  drawn  and 
annexed  to  the  petition,  before  the  question  could  be  entertained. 


lirati. 


314  8pUalfield$  Market — mglect  <^  Scavengirs. 

Mr.  charin         Do  you  know  Thompson's -reiits  ? ^Yes. 

Do  you  know  the  inner  court  beyond  that  called  ThompsoiiV 
rents? 1  used  to  know  it  twenty  or  twenty-five  years  ago. 

Do  you  know  Sweet- Apple-row  and  Catherioe-aUey  ? Yes. 

Is  not  ail  tliat  district  one  which  stands  in  great  need  of  cleans- 
ing and  drainage  ? ^Yes. 

Is  not  that  a  part  in  which  the  cleansing  and  scavenging  is  gfeatiy 
neglected  7— ^-Not  quite  so  much  as  some  of  the  omer  districts  I 
have  mentioned. 

You  mean  that  it  is  not  quite  so  bad  as  those  courts  out  of 
Wentworth-streei  ? No. 

There  is  a  district  called  SpitalGelds-market  ? Yes. 

Do  you  know  whether  the  cleansing  of  the  reiiise  from  that 
market  is  attended  to  ? It  is  not. 

Is  not  it  requisite  that  some  improvement  should  take  place  in 

that  ? It  should,  I  have  heard  a  good  deal  of  complaint  ot 

collecting  the  refuse  in  Spitalfields-market,  and  leaving  it  for  a 
day  or  two,  that  carts  might  take  it  away  for  manure,  creating  a 
very  offensive  smelL 

Petticoat-lane,  does  not  that  also  require  some  deanung  ? 

Petticoat-lane  within  the  last  three  years  has  had  a  new  sewer 
laid  down  in  it. 

With  respect  to  the  scavenging,  how  is  it? It  is  filthy,  but 

not  so  bad  as  it  used  to  be. 

In  the  dirty  neighbourhood,  on  the  west  side  of  Bishopsgaie- 
streer,  where  tliose  close  courts  are,  the  paving  and  scavenging,  and 
sewage  is  under  the  authorities  of  the  City  of  London  ? 1  es. 

In  the  district  you  spoke  of  first,  in  the  Tower  Hamlets,  under 
whom  is  the  paving  ? It  is  under  small  commissions. 

In  the  case  of  the  districts  that  have  been  referred  to,  is  not  it 
almost  impossible  for  a  decent  family  who  come  thoro  to  keep  up 
their  decent  habits,  is  it  not  almost  certain  that  th?y  will  come 

down  to  the  low  habits  of  their  neighbours  ? T  should  say  it  is 

almost  impossible  for  them  to  maintain  decent  habitii  •  but  in  refer- 
ence to  a  part,  at  the  back  of  Shoreditch  church,  thiere  are  some 
streets  that  were  formed  about  30  or  40  years  ago,  inhabited  in 
stories  where  the  cellars  are  inhabited  as  dwellings,  without  any 
sewage  whatever. 

Is  not  it  highly  necessary  that  such  a  practice  should  be  put  a 
stop  to,  unless  there  is  an  area  and  proper  drainage  ? Yes. 

What  are  the  names  of  those  streets  ? Collingwood-street, 

Nelson-street,  and  Vincent-street. 

What  is  the  price  of  a  night's  lodging  in  some  of  those  lodging- 
houses  to  which  you  refer? 2d.,  ^d.,  and  3d. 

Are  there  none  lower  than  that? Yes,  I  suppose  there  are. 

Do  you  know  whether  there  are  many  people  that  sleep  out  al! 

night  in  that  district  ? We  have  representations  frequently,  of 

persons  being  out  all  night  and  sleeping  on  staircases. 
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Is  there  any  particular  haunt  that  is  accessible  to  people  at  ^^'^^^ 
night,  but  still  protected  in  the  shape  of  an  arch  or  gateway  ?  ■  ■■ 
Not  that  I  know  of.  It  frequently  happens  that  when  poor  people 
are  before  the  Board  of  Guardians,  the  question  arises  where  they 
slept  the  last  nighty  and  it  takes  a  great  deal  of  trouble  to  ascer- 
tain where  they  did  sleep  last,  either  in  a  bed  or  room. 

Are  you  aware  that  a  considerable  number  of  people  do  sleep 

out  of  doors? ^Yes,  but  there  are  many  large  houses  that  let  out 

lodgings,  and  the  consequence  is^  that  the  street-door  is  never  fas- 
tened, and  after  most  of  the  inmates  have  retired,  these  poor  per-^ 
sons  seo-ete  themselves  upon  the  staircase.  I  apprehend  that  is 
the  sort  of  place  they  mostly  go  to. 


No.  1. 


STRETHILL  O.  FODSN,  Esq.,  Architect,  examined. 

Have  you  been  engaged  in  superintending  the  building  of  work- 
houses  and  other  edifices   for  the  reception  of  persons  of  the 

labouring  classes? Yes,  I  have.     I  have  superintended  the 

erectioii  of  the  Rye  Union-house,  the  Aylesbury  Union-house, 
and  other  similar  buildings. 

In  the  course  of  such  practice  have  you  had  occasion 
to  pay  especial  attention 
to  the  means  of  supersed- 
ing the  use  of  privies  and 
cesspools  by  the  substitution 
of  soil-pans,  and  simpler 
and  cheaper  apparatus  than 
the  common   water-closet? 

Yes,  I  have.     I  have 

been  at  great  pains  to  exa- 
mine the  various  methods 
now  in  use  for  the  purpose 
in  question;  I  have  paid 
particular  attenion  to  the 
apparatus  which  is  in  sue- 
ce^ul  use  in  500  rooms 
in  one  public  establishment. 
In  various  private  houses, 
soil-pans  with  traps  are  in 
use  on  one  common  princi- 
ple. A  soil-pan  of  the  de- 
scription displayed  [No.  1], 
made  of  lead,  has  oeen  in 
use  18  years  in  a  private 
gentlemen's  house;  and  is  water  Line  ^ — 
found  to  act  very  well. 

The  following  [No.  2] 


^^.  2. 
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Their  probable  Cost. 


sirctirmo. 


No.  4. 


IS  the  form  of  a  soil-pan  ^^'  ^ 

and  trap  made  of  iron  which 

has  been  in  use  in  several 

hundred   instances.      The 

objection  is  to  the  material, 

which  is  of  cast-iron,  which 

in  time  corrodes.     The  fihh 

is  then  apt  to  adhere  to  it. 

Another  form  is  the  fol- 
owing,  [No.  3]  sold  by  Mr. 
Wiss,  of  Charing-cross, 
which  possesses  advantages 
for  places,  where  it  may  be 
difficult  to  get  height  or 
room.  The  top  is  of 
earthenware,  the  bottom 
portion  is  of  lead. 

What  do  vou  deem  the 
most  advantageous  and  con- 
venient form  of  apparatus  ? 

The  form  represented 

in  the  subjoined  diagram 
[No.  4]  would,  I  think,  be 
found  to  answer  the  best  for 
common  tenements.  C.  is 
a  sink  and  soil-pan ;  the 
dotted  lines  showing  the  form  of  the  pan  and  the  trap  which  is 
connected  with  the  house-drain,  which  leads  to  the  sewer  or  main 
drain  in  front  of  the  house.  This  soil-pan  may  be  made  of  two 
pieces,  or  formed  in  one  block,  and  glazed  inside.  The  flap  or 
seat  B.  may  be  hung  on  hinges  to  a  wood  frame,  that  it  may  be 
lifted,  and  vessels  be  emptied  into  the  sink  or  trap  C.  without 
whetting  or  dirting  the  seat  llie  lid  A.  falls  down  within  the 
wood  enclosure,  and  gives  the  whole  a  neat  appearance.  If  made 
in  one  block,  it  might  be  in  a  round  form. 

What  might  be  the  expense  of  this  apparatus? ^That  would 

depend  on  the  number  used.     But  the  price  might  vary  from  25^. 
to  3i)s.  each,  including  the  price  of  fixing  them  complete. 

What  would  be  the  expense  of  the  water-pipe  and  tap  if  a 
great  number  were  done  ? — A  moderate  length  of  pipe,  with  a 
tap,  to  supply  a  soil-pan  and  small  sink,  would  cost  about  15^. 

What  would  be  the  expense  of  the  sink? A  small  sink  tvith 

waste  pipe,  grate,  and  tap,  would  cost  about  25^. 

It  is  stated  that  at  Huddersiield  and  other  places  the  use  even 
of  the  cheaper  water-closets  has  been  introduced  among  the 
labouring  classes,  and  that  at  Glasgow,  in  new  houses  built  for 
the  working  classes,  the  use  of  soil-pans  has  been  introduced. 
Have  you  sufficient  experience  in  London  to  justify  the  conclusioQ 
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t  Hat  a  similar  apparatus  would  be  acceptable   and  available  for 

houses  of  the  poorest  labouring  classes? Yes,  in  Cross-street, 

Flatton-garden,  a  house  has  been  let  as  a  lodging-house  in  sepa- 
rate floors  and  separate  rooms,  to  people  of  the  working  classes ; 
there  are  ^x  or  seven  families  in  the  house ;  this  house  has  been 
recently  repaired;  and  one  pan  has  been  fixed  in  a  part  of  the  pre- 
mises for  the  use  of  the  whole  house ;  there  is  a  cistern  on  the  top 
of  the  privy ;  the  bricklayer,  a  man  of  the  name  of  Prime,  in  St. 
John-street,  Clerkenwell,  informs  me  that  it  "  answers  most  admi- 
rably." These  are  his  words.  He  proposes  to  find  the  pan  and 
fix  it  complete,  and  conniect  it  with  a  drain  in  any  old  tenement 
in  any  part  of  the  London  district  for  IZ.  each,  privy  superseded. 
The  laying  on  the  pipe  would  be  extra,  and  it  would  be  a  varying 
charge,  according  to  the  distance  of  the  supply.  Prom  this  ex- 
perience be  has  purchased  several  of  these  pans  to  fit  up  in  other 
places  in  the  same  neighbourhood,  which  Is  chiefly  inhabited  by 
the  poorer  classes. 

Where  there  exists  any  No.  5. 

common  privy,  and  when 
a  constant  supply  of  water 
at  high  pressure  may  be  ob- 
tainea,  do  you  think  the 
principle  of  the  soil-pan 
you  have  described  available 
in  that  or  in  any  other 
form? Yes.  The  soil- 
pans  I  have  described  I 
have  used  for  the  inside  of 
bouses;  for  the  outside  I 
have  used  pans  of  the  an- 
nexed form  [No.  5].  The 
pan  and  pipe  is  in  one  piece 
— set  to  dip  into  the  water 
which  stands  in  the  drain, 
means  being  provided  to 
flush  it  out  occasionally.  This  would  do  admirably  where  a  run- 
ning stream  could  be  made  the  means  of  flushing. 

what  is  the  common  expense  of  digging  and  forming  a  cess- 
pool ? — ^Digging  and  "  steining,"  that  is,  hning  it  with  brick,  is  from 
11.  \0s.  to  2/. 

Would  that  be  the  expense  of  the  cesspool  to  a  common  privy 
for  a  fourth-class  house,  such  as  would  ba  occupied  by  labourers  ? 
Yes ;  ihat  would  be  the  expense  for  sucli  a  house. 

How  much  addition  to  the  rent  would  the  construction  of  such  a 

cass-pool  involve? At  8  par  cent.,  which  is  the  lowest  charge,  it 

would  be  from  U.  3^^.  to  1«.  &d.  per  annum :  it  might  fairly  be 
put  at  2«.  per  annum  for  such  tenements  where,  for  the  risk,  they 
require  10  per  cent 
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9ir«uiino.  This,  however^  is  for  a  cesspool  whbh4Q&s  .Qot  pcevent  the  con- 
tents permeating  the  surroundine  stratum  ? ISlq, ;.,  they  are  buiit 

up  with  dry  brick-work,  that  is,  brick- work  without  mortar. 

In  what  state  do  you  usually  find  the  old  foundations  in  taking 

them  up  ? We  and  the  earth  around  it  usually  saturated,  and 

springs  near  are  poisoned  with  the  soakage  from  the  cesspool, 

ts  It  not  commonly  injurious  to  the  foundation  ? Decidedly 

so ;  and  in  some  places  it  rots  the  floors.  In  taking  up  old  fowkk- 
tions  the  soakage  is  often  found  to  be  very  offensive. 

What  course  is  usually  taken  to  obviate  these  evils  ? ^We  line 

the  cesspool  with  cement,  and  provide  an  overflow  drain  from  them 
into  the  common  sewer  or  the  nearest  outlet. 

What  would  be  the  extra  expense  of  such  a  protection  for  a 
common  privy  ? — It  would  cost  1/.  more  to  line  it  with  cement. 
Then  either  the  cesspool  must  be  more  frequently  cleansed,  in  which 
case  there  is  an  extra  expense  incurred,  as  indeed  there' would  be 
even  if  an  overflow  drain  were  provided.  The  expense  of  an  over- 
flow drain  would  be  uncertain.  In  the  usual  mode  it  would  be  not 
less  than  I5.  6d,  per  foot,  and  not  less  in  distance  than  30  feet.  It 
would  be  probably  50  feet.  The  additional  expense  of  a  cesspool 
80  protected,  3  feet  6  diameter,  would  not,  at  the  London  prices,  be 
less  than  3/.  5^. 

Making  the  whole  expense  of  the  cesspool  so  protected  about 
5/.,  and  involving  an  annual  rent,  at  10  per  cent.,  of  10*.  for  the 
cesspool  alone  ? Yes ;  that  would  be  about  the  amount. 

Nightmen  and  persons  carrying  on  the  business  of  cleansing  sudi 
receptacles  have  stated  that  the  expense  of  cleansing  cesspools^  if 
properly  done^  will  involve  the  labour  of  emptying  and  the  expense 
of  carting  away  two  loads  of  such  refuse,  or  an  expense,  one  tene- 
ment with  another,  of  1/.  per  annum  each,  in  the  metropolis;  and 
in  other  districts,  where  the  refuse  is  in  higher  demand  as  manure, 
the  expense  of  that  emptying  and  the  cartage  of  two  loads,  what- 
ever it  may  in  the  particular  district  be,  is  deducted  from  the  sale- 
able value  of  the  manuiie.  This  expense  of  cleaning,  added  to  tJie 
rental  of  the  cesspool,  on  your  estimate,  then,  make  the  jH^ant 
annual  charge  of  that  mode  of  cleansing  in  the  metropolis  from  ]/. 
to  \L  \0s.  per  annum;  or  1/.  2*.  per  annum,  or  from  4d.  to  5d.  pin- 
week,  for  common  tenements.  Now,  if  the  use  of  the  cesBpooI 
were  generally  superseded,  and  soil-pans  and  such  apparatus  as  you 
describe  were  laid  on  in  new  or  m  old  tenements,  in  coiuiectidi  with 
the  public  drainage,  and  as  part  of  it,  executed  under  a  general 
contract,  involving  an  additional  rental  of  5  per  cent,  on  the  outky, 
what  would  be  the  common  expense  per  week  per  tenement — say 
first  for  a  new  building  ? ^The  expense  will  be — 

For  a  loil-pan  and  curyed  trap,  such  as  deicribed  in  the  vketch,  1/. ; 
lajriug  on  the  water  with  8  feet  of  ^tnch  l«ad  {npe,  and  a  stool* 
coek>wiU  be  about  10«.;  total       •         .         •         «         «         «         1  10    0 

5-iiijh  gUied  tile  tube  pipe,  to  conuect  with  the  soil-paa  or  iluk, 
say  at  6<(.  per  Ibot— say  30  feet «        0  15    0 


0 

15 

0 

4 

0 

0 

0 

4 

10 

0 

0 

li 
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The  expanse  of  the  tenasi^  eommuniratioil  water-pipe,  supposing  *^!So*^«V 

the  water  WmI  OR  the  pKmises,  would  be,  complete,  about.         •         10    0  *    "i*. 

If  thehDoe  were  ia  a  court,  tabe  drains  of  10  inebes.or  -1  foot 

diameter  would  suffice,  laid  down  at  au  expense  of  1«.  6d,  per 

foot,  to  serve  the  houses  on  both  sides,  say  18  feet  frontage,  or  9 

fert  ftir  efteh>  with  a  tile  trap  at  theeutranee   •         »         «         • 

Total    . 
Involving  fot  the  repayitient  of  principal  and  5  per  cent.  interc&t,by 
ittstalmente  ia  90  yean,  a  rental  of          •        •        •        •        • 
Or,  a  weekly  rent  of         t         « 

I  presume  that  water  is  to  be  laid  on,  and  the  house  and  main 
drainage  is  to  be  done  under  the  public  authority,  when  5  per 
cent,  would  suffice.  If  the  work  be  done  separately  by  private 
individuals,  it  woUld  be  at  the  common  rate  for  building  work  of 
that  class,  that  is  to  say,  10  per  cent.,  occasioning  a  double  rental 
to  the  occupier. 

It  is  stated  in  evidence  that  water  may  be  provided  and  laid  on 
upon  the  smaller  tenements,  at  constant  pressure,  night  and  day, 
so  as  to  supersede  the  necessity  of  water-butts  and  tanks,  and  any 
expense  of  such  machinery,  as  is  now  done  at  Nottingham  at  an 
expense  of  4s.  6d.  per  tenement,  or  Id.  weekly.  •  The  total  weekly 
charge  for  the  improvement  would  therefore  be  as  follows  or  there- 
abouts : — 

d. 

Rental  for  apparatus      •         •         •     H 
For  water     ;         .  •         .     1 

Total  per  tenement  •         •     2^  per  family  weekly ; 

or  less  than  half  the  existing  charge  of  the  present  noxious  system  ? 
— Supposing  water  to  be  had  at  the  price  stated,  this  change  of 
system  may  undoubtedly  be  accomplished  for  the  above  sum. 

Supposing  it  were  requisite,  in  any  large  number  of  existing 
liouses  which  had  only  cesspools,  and  had  no  drains  to  supersede 
trie  cesspools  and  lay  down  soil-pans,  and  house  and  street  drains 
ia  them ;  what  do  you  consider  would  be  the  extra  expense  of  such 

a  process? 1  believe  that  1/.  per  house  would  cover  all  the 

additional  expense  above  the  expense  stated.  The  additional  ex- 
{lense  would  be  of  cutting  through  two  walls,  taking  up  and  re- 
laying flooring.  Ifit  were  done  under  a  contract,  no  doubt  IL 
))er  tenement  would  cover  the  expense  :  there  would  be  little  more 
than  the  additional  labour. 

That,  then,  would  involve  an  additional  rental  of  I9.  2ld.  per 
house  per  annum,  or,  per  week,  of  id.^  making  the  total  weekly 
rent  of  the  new  apparatus  applied  to  existin?  buildings  il^d.,  or 
half  the  existing  charge,  and  bring  water  into  tne  tenement  into  the 
l)argain  ? x  es,  certainly. 

Do  you  consider  that  if  the  whole  change  were  carried  out, 
under  public  authority,  in  the  manner  indicated  in  the  form 
of  a  supposed  notification^   it  would  bo  generally  acceptable  to 
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sirHiiiu  o.*  landlords  as  well  as  tenants :  is  there  «uiy  doubt  that  they  would 
°*     **    appreciate  the  advantages  in  the  reduction  of  mere  tncHiey  eharg?* .'' 

1  fit  were  carried  out  under  competent  authority,  Iha^eiiu 

doubt  it  would  be  appreciated.  I  can  state  this  as  a  person  iii- 
terested  in  property  in  sroall  houses  such  as  require  the  relief.  Thv 
bricklayer  who  is  providing  the  soil-pans  informs  me^  that  he  find^ 
the  builders  and  owners  of  small  houses  exceedingly  well  ilispowl 
to  receive  them,  as  being  so  superior  to  the  common  privy,  and 
being  as  effectual  at  a  low  charge  as  the  usual  water-closet  appa* 
ratus.  For  the  middle  classes  of  persons,  the  existence  of  a  water- 
closet  is  supposed  to  give  an  additional  value  to  the  bouse  of  5/. 
per  annum,  and  I  am  quite  confident^  from  my  own  experience  in 
London,  that  it  does  so. 

For  middle  class  houses  all  that  need  be  added  to  the  estimate 
of  the  additional  expenses  of  the  i^moval  of  existing  cesspools  would 
be  the  expense  of  a  second  class  sewer,  which  it  is  stated  may  be 
made  at  3s.  or  4s.  per  foot:  on  the  subjoined  answer  to  the  follow* 
ing  question  to  Mr.  Hawksley: — ''Do  you  consider  that  the 
sewage  of  towns  may  be  improved  in  general  construction,  aud 

rendered   more  economical? Yes;  by  the  use  of  egg-shaped 

sewers,  built  witfar  radiating  bricks.  I  find  an  egg-shaped  sewer,  2 
feet  9  inches  high,  and  2  feet  wide,  may  be  laid  at  a  depth  of  at 
least  8  feet  for  about  3^.  per  foot,  the  bricks  radiating,  and  the  rim 
4j^  inches  thick.  Sach  a  sewer  would  be  large  enough  for  two* 
thirds  of  the  streets  of  a  provincial  town,  if  the  inclination  be  not 
less  than  I  inch  in  10  feet.  Such  a  sewer  would  frequently  drain 
500  or  600  houses,  and  would  relatively  answer  the  purpose  of 
second  sized  (4  feet  6  inches  by  2  feet  6  inches)  sewers  in  London. 
Staffordshire  drain-pipes,  of  10  inches  diameter,  would  answer  for 

most  courts."      Do  you  agree  in  this  view  ? Yes,  on  a  20 

feet  frontage  for  this  class  of  houses,  the  expense  of  10  feet  of  the 
new  sewer,  where  they  require  it,  would  be  21.  each  house,  or  a 
rental  of  2s.  5d.  per  annum.  But  most  of  that  class  of  houses 
would  not  only  have  some  sewerage,  but  would  have  a  supply  of 
water  laid  on. 

Do  you  doubt  that  if  water  can  be  laid  on  constantly  at  high 
pressure,  it  will  be  proper  to  prohibit  entirely  the  use  of  cesspools 
in  towns,  and  to  compel  the  use  of  more  economical,  as  well  as  more 

effectual  and  salubrious  means  of  cleansing  ? ^There  can  be  no 

question  of  the  propriety  of  such  a  course  of  legislation. 

It  appears,  then,  from  your  evidence,  that  you  put  down  an  ap- 
paratus of  the  nature  of  a  water-claset,  with  water*cock  and  pipe, 
sink  and  drain  in  the  house,  in  a  new  district,  at  an  expense  of  2/. 
5^.,  or  only  3^.  more  than  a  surveyor's  fee  for  seeing  to  the  erec- 
tion of  a  party  wall  to  a  two  story  house  in  an  old  district ;  that  an 
expense  of  4/.,  or  not  much  more  than  the  surveyor's  fee  for  a  firet 
class  house  in  an  old  district,  the  public  may,  in  a  new  district,  or 
a  provincial  town,  defray  the  expense  of  the  complete  apparatus  of 
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the  nature  of  a  water-doset,  the  smk^  and  improved  house  drain,    i**?'^^'^- 
the  expeise  of  the  tenants  communication  water-pipe,  and  the  pro- 
portionate expense  of  a  seccmd  class  sewer  ? Unquestionably. 

Supposing  the  house  and  the  main  drainage  to  form  in  a  new 
cfistrict  part  of  one  general  system^  under  the  superintendence  of  a 
eompefeent  officer,  who  has  to  see  that  all  drains  are  proper  and 
efficient,  miffht  not  that  officer,  who  has  to  see  that  the  drains  are 
properly  laid,  at  the  same  time,  and  without  any  heavy  addition  to 
ius  general  duty,  see  that  the  foundations  of  any  party  wall  which 
might  be  required  is  properly  laid,  and  the  necessity  be  obviated  of 
giving  a  fee  for  taking  a  profesaonal  man  out  of  his  practice,  chiefly 
for  the  one  special  object  of  seeing  to  the  sufficiency  6f  a  party 

wall  ? 1  think  that  the  two  duties  might  be  combined  with  great 

adFantage. 

Have  you  read  the  hypothetical  form  of  a  notice  for  the  for- 
mation of  such  works  in  new  or  in  old  districts  mentioned  in  the 

evidence  given  by  Mr.  Biers? Yes,  I  have. 

Do  you  consider  that  the  principle^  if  carried  out,  would  be  ac- 

cq)table  ? 1  conceive  it  would  be  a  great  boon ;  and  with  such 

options  as  it  gives,  entirely  unobjectionable. 

The  caBes  hitherto  brought  under  your  consideration  have  been 
cases  where  there  have  been  house-drains ;  where,  it  is  supposed, 
there  ane  main*drains  or  sewers,  into  which  the  house-drains  may 
be  led ;  and  where  the  preservation  of  the  refuse  for  agricultural 
purposes  has  not  necessarily  entered  into  consideration.  Have  you 
had  to  meet  cases  in  rural  districts  where  there  have  been  no  main- 
drains  or  system  of  public  sewage? ^Yes,  I  have.     In  the  case 

of  the  Union  workhouses  at  Bye  and  Aylesbury,  soil-pans  were 
fixed  at  the  instance  of  Mr.  Parker,  the  Assistant  Commissioner. 
Where  the  situations  have  been  favourable,  as  at  Rye,  for  giving  a 
rapid  &11  to  the  drain,  I  placed  a  large  covered  tank  or  cesspool  at 
some  distance  from  the  building :  the  tank  was  formed  for  the  pre- 
s^vation  of  the  refuse,  and  its  application  to  agricultural  purposes 
as  liquid  manure.  It  would  be  pumped  into  water  carts,  and  in  that 
mode  distributed  as  liquid  manure.  In  one  instance  of  some  land 
manured  by  the  liquid  manure  applied  by  water-carts,  the  produce 
of  the  land  was  stated  to  have  been  doubled. 

In  the  instances  you  have  mentioned,  did  you  succeed  in  prevent- 
ing any  amells  ? Yes,  completely ;  at  Kye,  the  tank  was  200 

feet  or  more  from  the  building. 

By  this  apparatus,  then,  would  be  conveyed  away  not  only  the 
soil,  but  urine,  which  is  of  high  value  as  manure,  but  generally  al- 
lowed to  run  away  to  waste  ? ^Yes ;  everything  was  carried  away 

from  the  building. 

And  the  night-soil  being  carried  away  m  suspension  in  water 
through  covert  and  impermeable  drains,  and  received  into  covered 
and  impermeable  tanks,  there  was  the  less  escape  in  the  form  of 
ammonia,  in  ^ch  it  is  stated,  that  two-thirds  of  the  fertilizing  value 
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ghgMMO«     of  that  manure  is  usually  lost  by  evaporation^  to  the  injury  of  the 

public? In  this  mode  there  was  certainly  no  smell,  and  I  do  not 

believe  there  would  be  any  considerable  amount  of  evaporatioiL  It 
oould  not  escape  either  through  the  drains  or  the  cesspools. 

How  were  the  tanks  formed  ? ^They  were  formed  drcular^ 

with  a  dome  top,  and  a  hole  to  get  out  the  liquid  manure  with  a 
cover  stone.    The  ades  were  built  in  mortar  simply. 

Has  any  rule  been  deduced  as  to  the  size  of  such  tanks 
in  proportion  to  the  number  of  inmates  of  the  tenements  drained  ? 
I  am  not  aware  of  any  such  rule  myself  as  having  been 
yet  formed. 
/  It  is  stated,  that  cheap  tanks  for  the  reception  of  liquid  manure 
have  been  formed  simply  by  common  stones  (where  they  were  to  be 
had)  puddled  with  strong  clay :  and  a  top  formed  of  loose  timber, 
covered  over  with  strong  thick  turf,  which  are  stated  to  act  very 

well.     Have  you  met  with  sudi  instances? 1  have  not;  but  I 

have  no  doubt  they  would  act  well. 

What  number  of  imnates  was  the  workhouse  at  Rye  calculated 
for? When  completed  it  will  hold  500. 

What  was  the  aze  of  the  soil-drain? A  fourteen-indi  barrel 

drain,  smooth,  the  bottom  cemented  perfectly,  and  the  top  buflt  in 
mortar. 

If  you  could  have  got  them,  would  not  proper  tile  tubes,  of  a  foot 

or  14  inches  in  diameter,  have  served  as  well,  or  better  ? ^Ycs ; 

they  would  have  been  better,  if  such  tile  drains  as  I  should  have 
used  for  such  a  purpose^  the  Staffordshire  ware,  could  have  been  had 
readily. 

Such  an  arrangement  being  advantageous  for  such  an  edifice, 
would  not  an  arrangement  similar  in  principle,  at  the  least, 
be  equally  available  for  a  detached  suburb,  or  a  village  containing 
the  same  number  of  inhabitants,  provided  they  have  a  sufficient 
supply  of  water? No  question  of  it 

What  would  be  the  expense  of  the  barrel  drain,  sudi  as  you  oon> 
structed  in  the  particular  instance? 2s.  6d.  or  3*.  per  foot 

What  would  a  ppe  drain  of  Staffordshire  tile  tube  cost  ? ^Abont 

Is.  M.  per  foot. 

It  appears  from  the  evidenceofMr.  Braidwood,  and  from  other 
sources,  that  fires  very  rarely  occur  in  the  tenements  occupied  by 
the  labouring  classes ;  that  in  the  metropolis,  for  example,  only 
1  out  of  700  fires  occurred  in  tenements  occupied  by  the  labouring 
classes;  the  chief  reason  assigned  for  which  is,  that  their  roo^]^ 
are  generally  always  occupied,  and  whenever  a  fire  does  take 
place,  it  is  at  once  put  out  before  it  gets  head.  Now,  in  respect 
to  this  class  of  property,  do  you  consider  legislative  protection 
necessary  for  the  enforcement  of  party-walls  between  every  two 

houses? In  respect  to  houses  occupied  by  the  labouring  dasses, 

I  certainly  think  party-walls  an  unnecessary  expense. 

What  is  the  additicoal  rent  entailed  by  building  a  pariy-wall  for 
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a  labonret^s  tenement,  a  two-story  house  in  a  town,  in  the  metro-     nniBim  n 
jiolis,  for  example? — ^The  extra  expense  of  the  waU  is  about  8/.    'o^^*^ 
each  house,  which,  at  10  per  cent.,  gives  a  rental   of  I6s.  per 
annum  beyond  what  it  would  be  if  there  were  no  registration.  ^ 

Is  there  any  further  loss  consequent  on  the  unnecessary  space 

occupied  by  party-walls? ^Besides  the  additional  expense  in- 

cxnred  by  an  unnecessary  thickness  of  party-wall  in  this  class  of 
houses,  the  loss  of  space  consequent  on  such  legislation  should  be 
considered  (allowing  that  five  inches  be  taken  for  each  party- wall), 
would  take  17  feet  superficial  of  space  from  each  house.  The 
extra  thickness  taken  by  party-walls  from  every  such  house  is 
equal  to  the  space  frequently  allowed  for  a  bed,  or  a  large  sized 
clothes-press.    Three  children  might  sleep  in  the  space. 

The  increased  expense  of  a  party-wall  would  then  incur  for  each 
such  house  a  weekly  rent  6f  3|d.  t Yes,  nearly  that. 

Suppose  there  were  no  restriction  on  this  class  of  party-walls, 
what  would  be  the  expense  of  insurance,  taking  the  house  and 
furniture  to  be  worth  400/.,  and  not  taking  into  account  the  ad- 
ditional security  obtainable  from  keeping  on  a  constant  supply  of 
water  night  and  day,  at  high  pressure,  in  constant  readiness  for  ap- 
plication to  extinguish  fires  ? — The  common  insurance,  including 
duty,  is  4*.  6rf.  per  cent 

Then  such  houses  may  at  present  be  wholly  insured  at  less 
expense  than  by  the  erection  of  a  party-wall  ? Yes. 

It  would  appear,  then,  if  competing  expenses  be  considered,  that 
water  may  be  laid  on  and  kept  on  at  high  pressure,  in  constant 
readiness  for  the  extinction  of  fires  as  well  as  for  domestic  use ; 
that  the  house  may  be  drained  and  supplied  with  a  soil-pan  appa- 
ratus ;  and  pay  its  contribution  to  a  common  sewer:  altogether  at 
an  expense  involving  a  rental  of  2|rf.  per  week  ?  ■  Yes ;  but  the 
additional  rental  for  the  party-wall  is  exclusive  of  the  expense  and 
additional  rental  incurred  by  the  surveyor*s  fee. 

Do  labourers'  tenements  frequently  fall  in,  either  from  failure 

of  the  walls  or  of  the  flooring,  or  from  any  other  cause  ? No, 

they  fall  in  very  rarely,  though  they  are  built  very  slightly  i^.  the 
metropolis. 

Do  you  deem  legislative  interference  necessary  in  respect  to  that 
dass  of  houses,  either  in  respect  to  secure  at  increased  expense 
either  thickness  of  walls  or  thickness  of  floors  ? — —Certainly  not 
An  sudi  l^slation,  either  for  thickness  of  walls  or  for  thickness 
of  floors,  I  think  uncalled  for  and  mischievous,  as  inflicting  unne- 
cessary expense  on  a  class  of  persons  who  can  ill  aflTord  to  bear  it 
Thick  walls  are  unnecessary  for  strength  for  such  tenements. 
Thick  walls  do  not  always  secure  warmth.  I  agree  with  other 
witnesses  who  state  that  walls  battened  are  preferable  to  thick 
walls  unbattened.  Besides,  all  such  gratuitous  interferences  stand 
m  the  way  of  improvements.  I  think  that  legislation  should  be 
confined  to  the  securing  house-drainage  and  deansing,  and  sup- 
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plies  of  water  at  a  dtieap  rate.  These  are  objects  of  jparaniount 
importance^  and  they  cannot  be  accomplished  by  individuals. 
Something  mieht,  I  thinks  be  done  by  legislation  to  secure  better 
ventilation,  without  increasing  expense.  It  is  alao>  I  think,  possible 
to  ensure  due  provision  for  external  ventilation,  in  respect  to  the 
width  of  courts  and  streets.  But  everything  that  does  not  dimi- 
nish rather  than  increase  some  existing  expense  I  think  pernicious. 

It  appears  then,  from  your  evidence,  that  you  put  down  an  ap- 
paratus of  the  nature  of  a  water-closet,  with  water-cock  and  pipe, 
sink  and  drain  in  the  house,  in  a  new  district,  at  an  expense  of 
2/.  5^.,  or  only  3«.  more  than  a  surveyor's  &e^  for  seeing  to  the 
erection  of  a  party-wall  to  a  two-story  house,  in  an  old  district ; 
that  at  an  expense  of  4/.,  or  not  much  more  than  the  sunr^or^s 
fee  for  a  first-class  house  in  an  old  district,  the  public  may»  in  a 
new  district,  or  a  provincial  town,  defray  the  expense  of  the  com- 
plete apparatus  of  the  nature  of  a  water-closet,  the  sink,  and  im- 
proved house  drain,  the  expense  of  the  tenants'  communication 
water-pipe,  and  the  proportionate  expense  of  a  second-class 
sewer  ? Unquestionably. 

Supposing  the  house  and  the  main  drainage  to  form,,  in  a  new 
district,  part  of  one'general  system,  under  the  superintendence  of 
a  competent  officer,  who  has  to  see  that  all  drains  are  proper  and 
efficient,  might  not  that  officer  who  has  to  see  that  the  drauns  are 
properly  laid,. at  the  same  time,  and  without  any  heavy  addition 
to  his  general  duty,  see  that  the  foundations  of  any  party-wall 
which  might  be  required  is  properly  laid,  and  the  necessity  be 
obviated  of  giving  a.  fee  for  taking  a  professional  man  out  of  his 
practice,  chiefly  for  the  one  special  object  of  seeing  to  the  suffi- 
ciency of  a  party-wall  ? 1  think  that  the  two  duties  might  be 

combined  with  great  advantage. 


Ifr.EdwMid 
CortMtt. 


BDWARD  CORBETT,  Architect,  &c. 

Are  you  an  architect  in  Manchester? 1  am  an  architect  and 

surveyor,  and  have  some  business  as  estate  and  insurance  agent 

Have  you  also  been  a  considerable  time  on  the  Police  Commis- 
sion ? 1  have  been  about  six  years  on  the  Commission,  and 

during  the  greater  part  of  that  time  1  was  on  the  FHre  Committee. 

Had  you,  as  a  member  of  that  committee^  to  consider  the  best 
mode  of  obtaining  supplies  of  water  in  case  of  fire? — That,  of 
course,  was  one  object  of  our  attention. 

Were  you  satisfied  that  the  mode  of  supply  was  adequate  for  the 

purpose  intended? Decidedly  not.      I  felt  much  dissatisfied 

with  the  delays  which  occurred  in  procuring  supplies  of  water  for 
the  engines  on  their  arrival ;  and  at  one  of  the  earliest  meetings  of 
the  committee,  after  my  election^  I  proposed  that  means  should  be 
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taken  to  bare  water  ootBtandy  on  in  the  mains;  but  tbe  propositiQil    ifcr.yyi 
Tiras  overruled  on  aooouot  of  the  expense. 

In  what  did  the  adftional  expense  oonsst  ? ^It  was  said  dmt 

an  additional  sum  would  hare  been  charged  by  the  Waterworks 
to  compensate  them  for  the  water  being  constantly  on,  and,  there* 
fore,  liable  to  be  drawn  off  by  the  consumers;  to  meet  which  addi- 
tional charge  there  was  no  fund  available  by  the  committee. 

Are  you  aware  that,  by  the  experience  of  Pteton,  Ashton,  Not- 
tingham, and  other  towns  in  which  water  is  constantly  on  in  the 
mains,  an  actual  saving  of  water  is  effected  by  this  very  drcum- 
stance  ?— — ^I  was  not  then  aware  of  it,  but  ance  that  time  I  hare 
become  so. 

Have  you  read  the  evidence  of  Mr.  Anderton,  of  Preston,  and 
of  Mr.  Bradley,  the  manager  of  the  fire  brigade  in  die  same  tovm, 
for  extinguishing  fires,  and  also  the  evidence  of  Mr.  Hawksley 
relating  to  Nottingham,  and  the  answers  to  the  questions  received 
from  Philadelphia  and  New  York,  stating  the  results  of  having  a 
constant  supply  of  water  in  the  mains  night  and  day  at  high  pres- 
sure, to  be  applied  at  once  by  means  of  a  hose,  and  thrown  over 
the  premises,  if  necessary,  to  extinguish  fires  ? Yes,  I  have. 

If  such  a  system  had  been  available  since  you  have  been  a  member 
of  the  Fire-Engine  Committee,  what  amount  or  proportion  of  loss 

from  fire  do  you  think  might  have  been  saved  to  the  town? 1 

think  it  would  be  fair  to  estimate  that  one-half  of  the  losses  by  fire 
would  have  been  saved.  I  am  not  prepared  to  estimate  that  saving 
with  great  accuracy ;  but  I  feel  very  confident  that  it  would  have 
been  upwards  of  100,000/.  during  about  seven  years. 

Does  the  construction  of  the  warehouses  in  Manchester  render 

them  peculiarly  liable  to  destruction  by  fire? Very  mudi  so. 

The  general  fashion  of  forming  warehouses  has  been  to  build  them 
with  wood-bearers  and  beams  supported  on  cast-iron  columns, 
brick  outside  walls  lined  witli  wood,  painted  and  varnished,  with  a 
well  for  hoisting  goods  through  every  floor,  these  wells  being  formed 
of  wood.  They  nave  a  large  space  for  light,  from  the  top  to  the 
ground-floor,  open  through  and  serving  as  a  fimnel  in  case  of  fire ; 
flie  counters  surrounding  the  wells  ^ng  backed  with  varnished 
wood-work,  forming  a  supply  of  fuel,  and  the  windows  being  so 
many  air-draughts  to  supply  the  air  requisite  to  cause  the  whole  to 
bum  in  the  shortest  possible  time. 

Then,  with  such  a  form,  it  must  be  of  the  first  importance  to 

have  an  immediate  supply  of  water  ? ^Without  an  immediate 

supply  the  efforts  of  the  most  skilful  firemen  will,  in  most  instances, 
be  useless  in  saving  the  building  on  fire,  and  can  only  be  directed 
to  prevent  its  extension,  which  is  often  a  difficult  task,  from  the 
extent  of  the  buildings  in  fire  connection,  and  the  narrowness  of 
many  of  the  streets. 

Do  you  consider  it  practicable  to  build  warehouses  possessing 
similar  advantages  to  those  now  existing,  but  less  exposed  to  risk 
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Mr.Eiwiid    of  destruction  by  fire? Certainly,     Thev  oudit  tp  be  buik 

*********  with  well-faced  brickwork  or  masonry,  instead  of  tne  wooden  weDs, 
the  walls  and  ceilings  bein^  also  of  brickw<N*k ;  care  being  taki»i  in 
the  arrangements  for  gas-Hight,  warming,  and  yentilation,  so  as  to 
diminish  me  risk  of  fire  from  these  sources. 

Do  you  consider  that  warehouses  should  be  separated  by  par^* 
walls  ? — Yes,  certainly  so ;  for  when  we  come  to  calculate  the  r^- 
tive  cost  of  insurance  and  fire-fencing  construction,  as  applied  to 
warehouses  and  buildings  destined  for  the  reception  of  costly  goods, 
the  expediency  and  economy  of  constructing  such  walls  and  fire- 
fences  IS  very  apparent.  Suppose  we  take  the  case  of  a  wandiouse 
five  stories  high,  16  yards  deep^  and  10  yards  wide,  we  have  a 
cost  of  about  1600/.  on  the  building  to  ensure  at  a  rate  of  neariy  3«., 
say  2^.,  per  cent,  additional,*  =:  iF.  12^.;  goods,  value  perhaps  oo 
average  10,000/.  at  2s.  =  10/.;  total  saved  annually,  11/.  12/.; 
and  as  the  cost  of  the  wall  is  not  increased,  because  the  requisite 
thickness  for  a  fire-fence  b  also  requisite  for  strength,  we  have  only 
to  add  that  2  feet  hi^  above  the  roof,  1^  brick  in  thickness,  16  yanb 
long,  at  3/.,  s=  2/.o^.,  and  16  yards  of  coping  and  flashing,  at  3i$., 
=  2/.  8/. ;  total  outlay,  41.  16/. ;  the  interest  on  which  is  amply 
.covered  by  the  saving  on  the  building  alone.  There  is  little  doubt 
that  the  present  defective  system  would  find  its  remedy,  even  without 
legislative  interference,  by  the  rates  of  insurance  rising  and  acting 
as  a  check  on  it.  But  still  much  mischief  must  arise  in  the  mean 
time :  many  ofiices  even  now  refuse  to  take  the  risk. 

Fires  are  stated  rarely  to  occur,  and  seldom  to  extend  in  cottage 
property,  and  as  the  cost  of  a  party-wall  for  a  cottage  might  be 
about  30/.  to  insure  against  an  accident  which  seldom  happens,  might 
this  sum  not  be  better  applied  in  laying  on  water  at  high  pressure, 
which  would  afiford  a  means  of  checkuig  fire  in  the  house  itself,  and 

add  additional  facilities  for  cleanliness  ? ^In  higher  class  houses  I 

think  party-walls  should  be  retained,  because  the  expense  beaus  a 
much  less  proportion  to  the  cost  of  insurance  than  wnen  applied  to 
the  lower  class  dwellings  ;  but  in  the  lower  class  dwellings,  the  ex- 
pense might  be  better  laid  out  towards  supplying  water  and  water- 
closets.  .  The  annual  cost  entailed  upon  tne  tenant  by  a  party-wall 
above  the  roof  would  be  about  3/.,  and  if  nine  inches  thick,  about 
4/.  6</l  The  cost  of  laying  on  water  would  be  10/.  The  rmtal  on 
10/.,  in  addition  to  the  annual  charge  for  water,  would,  aoooitiing  to 
.the  present  rates  of  this  town,  be  about  8/.,  which  would  be  welllaid 
out  in  the  promotion  of  cleanliness  and  health,  and  would  be  valued 
by  the  occupants  generally,  who  would  much  rather  pay  8/.  fiw  an 
abundant  supply  of  water  than  4/.  for  a  party-wall. 

According  to  your  calculation  8/.  per  annum  would  cover  the 
expense  of  laying  on  and  supplying  water  where  it  does  not  already 
exist,  which  is  equivalent  to  an  addition  of  about  3/.  per  annum 

.to  the  present  rates  which  the  poorer  classed  pay  fbr  proeuring 

**'  •   '     ■  ■    ■  ..I ,— -■     — ■  ■ . ■  ■  ■■ — ■  ■■  I    ■    I 
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wat0r  from  stand  pipes ;  now  it  has  been  shown  that  a  water*    »fa*»*y* 
closet  for  such  tenements  may  be  fitted  up  at  an  expense  of  3/., 
or  at  an  annual  cost  of  4#.,  making  an  additional  total  cost  of  7«. 
on  the  rental  for  a  water-ciosetj  and  a  better  supply  of  water  to 
each  house^  do  you  think  that  this  additional  cost  on  the  poorer 

dwellings  would  be  well  incurred  7 Decidedly  so ;  the  advan* 

tages  of  the  system  would  be  soon  appreciated,  and  the  poorer 
classflB  would  generally  very  much  value  the  improved  system  on 
account  of  its  mcreased  cleanliness^  decency,  and  convenience. 

Do  you  conceive  that  there  would  be  much  risk  of  wanton 

damage  to  the  apparatus  ? It  would  be  of  importance  in  th0 

worst  districts  of  the  town  to  have  the  piping  of  iron,  or  some 
other  cheap  material.  But  I  do  not  anticipate  any  damage  to  the 
apparatus,  except  insofar  as  the  want  of  experience  might  €tt 
6rst  operate  in  producing  unintentional  mischief,  but  such  would 
be  of  as  little  consequence  as  the  breakage  of  street  lamps  in  comr 
parison  with  the  advantages  of  gas-light. 

In  respeet  to  dwelling  houses  for  the  poor,  if  a  general  system  of 
water-closets  was  introduced,  and  a  sufficient  supply  of  water  con«- 
nected  with  sewerage,  do  you  consider  that  there  would  be  much  ob^ 

jection  to  the  expenses  incurred  by  such  additions? 1  have  no 

doubt  of  the  expediency  of  providing  a  good  supply  of  water  under 
sufficient  pressure  for  the  purpose  of  street  and  sewer  cleansdng;  and 
I  am  also  convinced  that  great  advantages  would  result  from  the  in- 
troduction of  the  water-closet  system,  lliere  might  be  a  few  pre- 
judioes  to  encounter  at  first ;  but  I  am  assured  they  would  be 
dissnpated  by  the  experience  of  a  year  or  two  in  the  benefit  and  ge- 
neral good  economy  of  the  system.  No  tax  would  afterwards  be 
more  willingly  paid  than  the  amount  reouisite  to  reimburse  the  out- 
lay. But  uie  r^yment  of  tlie  outlay  should  be  distributed  over  a 
period  of  20  or  oO  years,  for,  from  the  peculiar  way  in  which  many 
beocmoe  owners  of  building  property,  there  is  abundance  of  need  to  be 
careful  in  imposing  burdens  on  them. 

Have  you  considered  the  best  means,  in  the  event  of  the  introduc- 
tion of  the  water-closet  system,  of  applying  the  refuse  of  a  town  for 
manure?— —For  this  town  I  would  suggest  that  a  large  depAt  be 
formed  in  the  manner  of  a  covered  well,  and  that  the  sewerage  of  the 
iovm  diould  be  carried  into  it  by  a  system  of  main  sewers  placed  in 
the  direction  of,  and  under  the  general  line  of  the  rivers  and  brooks 
forming  the  natural  drainage  of  the  district;  that  the  present  sewer- 
mouths  should  be  dropped  into  these  drains ;  and  that  the  contents 
under  the  large  covered  well  should  be  Ufred  to  a  considerable 
height,  ajad  sent  into  the  country  by  pipes  laid  in  the  general  lines  of 
the  navigation,  say  on  the  reverse  bank  from  the  towine-paths. 
Means  should  be  provided  at  the  crossing  of  roads  for  c^arsing 
country  carts  with  me  liquid  manure ;  by  which  means  it  could  be 
couvq^ed  in  a  cheap,  efficacious,  and  economical  manner,  without  the 
present  nmsanoe  of  foul  rivers  and  putrid  canals^  or  roadsi  as  in 
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Mr.  Ediiftfd  diredioDs  at  present  existing,  lined  with  a  continuous  stream  of  dung- 
^^^^^  carts.  The  garden  produce  of  these  districts  would  be  brought  irto 
the  town;  and  the  system  of  taking  out  the  refuse  would  be  cheaper 
than  the  present  system,  and  free  from  the  nuisance. 

It  appears  to  me  that  the  low  lands  near  Oardsall  or  Traflbni 
Moss  are  well  suited  for  the  plaong  of  the  lifting  pump  and  recavw, 
and  it  is  easy  to  construct  the  sewage  drains  in  such  manner  tfaatt 
on  the  occasion  of  a  heavy  rain  or  flood,  the  rivers  should  take  the 
superabundant  water  as  at  present. 

The  cost  of  this  undertaking,  I  believe,  would  be  compensated  hjr 
its  income,  togertier  with  the  sanatory  advantages  of  removing  the 
nuisances  before  mentioned,  and  the  saving  of  cost  of  scavenging  in 
part.  I  am  not  prepared  to  say  accurately  what  would  be  the  cort 
as  the  calculation  would  involve  the  outlay  of  more  time  than  I  can 
afford  tx>  give.  I  have  thought  of  it,  and  of  all  Ate  objections  I  could 
find ;  but  all  were  trivial  in  comparison  of  the  benefits  to  be  received 
by  the  adoption  of  the  system. 

How  do  you  obtain  in  Manchester  and  Salford  the  necessary  fiirxk 

for  sewering  and  paving  unimproved  districts  ? Ultimately  from 

the  owners  of  property  situated  in  the  districts  improved.  Hie 
expenses  are  considered  to  be  due  as  soon  as  the  work  is  finished. 

Does  any  inconvenience  arise  from  this  system  ? It  is  ft^uenily 

very  oppressive,  especially  to  the  owners  of  cottage  property.  I 
hav^  luiown  instances  from  which  two  to  four  years'  rent  has  been 
required  to  pay  the  charges  for  paving  and  sewering.  Of  course 
where  the  income  of  the  owner  arises  from  the  property  alone,  the 
case  becomes  extremely  oppressive. 

If  the  payments,  instead  of  being  demanded  at  once,  were  reim- 
bursed in  equal  annual  instalments  inrith  interest  over  an  extended 
term  of  years,  would  this  mode  be  an  equitable  and  popular  one  of 

reimbursing  the  outlay  ? It  would  be  a  great  improvement  on 

the  present  system,  anid,  if  spread  over  a  term  of  20  years,  would 
scarcely  be  felt ;  but  the  owner  should  have  the  option  of  paying 
the  expense  at  once  if  he  choose. 

Would  such  a  mode  of  levying  the  expense  remove  the  prin- 
cipal objection  to  the  improvement  of  ill-conditioned  localities? 

Decidedly  so ;  it  is  my  belief  that  it  would  cause  the  improv^nent 
of  sudi  localities  to  be  earnestly  sought  for  by  the  owner. 

The  air  in  the  houses  of  the  poorer  classes  is  generally  in  a  very 
unwholesome  state;  do  you  think  dwellings  could  be  better  ventilated 
at  small  expense  ?  ■The  adoption  of  a  proper  means  of  ventilation 
for  public  and  private  buildings  is  of  great  importance ;  the  chief 
difficulty  is  first  to  give  a  sufficient  idea  of  its  importance  to  those 
who  are  yet  ignorant  of  the  subject,  and  to  adopt  a  system  which 
should  be  free  from  objection  as  to  producing  too  much  rentilationin 
stormy  weather  or  high  winds.  This  should  be  done  on  the  prin« 
ciple  of  allowing  the  air  to  oome  into  the  rooms  by  a  much  larger  ori* 
fioeor  orifices  tlaa  the  aperture  for  its  exit,  and  by  providing  a  valve 
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CHI  tbe  principle  of  the  sdf-acting  flood-gate^  to  prevent  sudden  puflfb  *g 
of  iwiod;  and  to  provide  at  the  roof  esdt  a  hooded  iunnel,  so  contrived 
as  alvfays  to  turn  its  vent  in  the  direction  of  the  wind>  and  to  have  a 
similar  valve  near  its  orifice,  so  that^  in  case  of  a  reverse  draught  by 
any  eliangeof  wind  or  derangement  ofthe  apparatus^  no  harm  would 
etmuB.  The  valves  should  be  perforated,  to  allow  a  lessened  action 
when  they  close.  In  providing  ventilation  for  new  buildings,  the 
work  w<mld  be  easily  managed ;  and  generally  it  is  easy  to  adopt 
a  cheap  and  efficacious  method  of  ventilating  existing  buildings. 
The  valve  I  have  mentioned  should  be  a  disk  of  wood  or  metal, 
liUDg  CO  pivots  in  its  centre  of  gravity^  but  formed  broader  on  one 
side  of  the  pivots  than  on  the  other,  and  so  weighted  as  to  have  a  bias 
tending  to  keep  it  open,  except  in  case  of  a  reverse  draught  of  wind, 
whee^'  by  the  action  of  its  broader  side,  it  would  shut  it. 

It  has  been  suggested,  that  in  lieu  of  window-tax  an  equivalent 
revoBUB  might  be  obtained  to  Government  by  levying  the  tax  on  / 
the  cubic  contents  of  the  house,   on  the  assumption  that  each  j 
house  requires  a  certain  amount  of  light  and  air ;  do  you  consider  ' 
that  this  mode  of  charging  the  window-tax>  while  it  occasioned  no   | 
loss  to  the  revenue,  would  operate  favourably  by  promoting  the 
access  of  light  and  the  facilities  of  ventilation  to  the  dwelling- 
housos?-— -*-I  consider  that  it  would  be  a  very  great  benefit,  and 
a  more  popular  and  equitable  system  of  charging  the  tax  than 
that  at  present  in  operation.    It  would  render  light  and  ventila- 
tion     ore  easily  attainable.     The  poor  would  have  the  benefit  of 
this  araoge  ment  by  making  the  Ime  of  exemption  irom  the  tax, 
at  such  a  standard  as  will  suffice  for  a  working  man^s  comfortable 
residence,  instead  of  the  present  mode  of  fixing  a  minimum  num- 
ber of  windows.    The  poor  man's  cottage  would  thus  have  as 
manT  windows  as  were  requisite.     I  conceive  that  such  a  system 
would  be  highly  advantageous  to  all  parties. 

I>o  you  consider  the  local  authorities  to  be  the  proper  power  to 
appoint  the  officers  to  have  the  control  of  the  sewering  and  laying 
out  of  streets  and  sanatory  regulations  for  towns  and  populous 
districts? 1  think  it  much  more  advisable  that  the  responsi- 
bility of  the  district  surveyors  and  sanatory  officers  should  rest 
with  a  national  board  of  public  works  ;  for,  setting  aside  the  ten- 
dency of  local  interests  swaying  such  bodies,  I  think  the  fact  of 
such  offices  being  liable  to  change^  greatly  prevents  their  efficacy, 
the  parties  being  often  chosen  irrespectively  of  their  possessing 
sucb  knowledge  as  the  subjects  require.  And  there  is  in  the  cen- 
tralixstion  of  power  the  great  advantage  of  centralization  of  inform- 
ation and  knowledge,  which  renders  such  placing  of  responsibility 
highly  beneficial.  I  would  instance  the  Registration  Act,  and  the 
uew  Poor  Law,  out  of  which  we  may  say  the  present  inouiry  has 
arisen,  in  consequence  ofthe  focalizing  of  information  on  tne  causes 
of  poverty,  disease,  and  death ;  and  it  is  manifest  that  the  utilitv 
of  the  best  constituted  local  powers  oould  not  have  led  to  such 
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iiir>yy<  valuable  results,  or  given  materials  for  such  an  accumwlalion  of 
'"  ^  knowledge  as  these  Acts  have  produced,  unless  there  had  bees 
a  point  of  union  for  their  various  branches  of  information.  And 
from  these  facts  and  experiences,  and  my  own  ideas  on  the  subject 
I  shoidd  think  it  much  more  proper  that  the  officers  should  be 
appointed  by  a  central  board,  and  act  under  its  controL  J  have 
read  Mr.  Holme's  evidence,  which  I  think  is  very  generally  applt- 
cable  to  Manchester.  I  quite  agree  with  him  as  to  the  neceseity 
of  a  central  control,  and  his  description  of  the  necessary  qualifies* 
tion  of  a  district  surveyor  quite  coincides  with  my  own  views. 


Mr.JoMphKaye  Mr.  JOSEPH  KAYE,  Builder. 

How  many  houses  have  you  built  in  Huddersfield? 1  believe 

that  I  have  built  nearly  one-third  of  Huddersfield. 

What  number  of  men  do  you  employ  ? 1  now  employ  about 

250 ;  at  other  times  I  have  employed  about  1,100  men. 

Have  you  observed  the  mode  in  which  other  towns  are  built  and 

new   houses  erected? ^If  there  had  been  a  Building  Act   in 

Huddersfield  it  would  have  been  of  great  advantage  to  the  town ; 
that  is,  if  it  regulated  the  drainage ;  if  it  regulated  the  cleansing  of 
the  towns,  in  respect  to  the  privies.  All  the  town  here  belongs  to 
one  landlord.  Sir  John  Ramsden,  who  compels  the  formation  of 
wide  streets,  and  the  building  of  good  straught  houses.  I  think  it 
would  have  been  well  for  other  towns  to  have  had  regulations  as  to 
the  width  and  directions  of  the  streets.  I  think  provision  should  be 
made  for  having  areas  in  the  front  of  houses,  as  it  tends  to  keep 
them  dry. 

Are  the  smaller  houses  in  Huddersfield  built  with  par^  walls? 

^The  walls  are  usually  built  a  brick  in  length,  that  is,  9  inches 

in  thickness. 

Have  you  ever  found  fires  extend  through  the  walls  ? No, 

never  have.  A  fire  took  place  in  the  next  house  to  mine  this 
morning  ;  it  is  a  grocer's  shop,  and  a  large  quantity  of  paper  then; 
had  burned  very  rapidly,  and  consumed  the  whole  of  the  things  in 
the  shop  before  it  was  put  out>  but  the  fire  did  not  extend  to  my 
house  at  all.  I  have  heard  of  fires  extending  from  house  to  house 
in  other  towns,  but  not  in  this. 

Do  you  conclude  that  it  is  not  requisite  to  provide  in  respect  to 
this  town  for  the  building  of  party-walls  for  protection  against  fire  I 

1  certainly  conclude  not ;  there  is  no  occasion  to  make  the 

houses  more  than  a  brick  in  length  in  thickness. 

Do  you  find  that  fires  are  very  frequent  amongst  the  houses 
occupi^  by  persons  of  the  labouring  classes  ? — — ^Fhey  are  very 
rare  indeed. 

There  appears  to  be  a  large  proportion  of  the  town  where  the 
houses  are  not  properly  draii^.  Suppose  it  to  be  provided  that 
tbpy  shouki  be  drained  and  cleansed  on  a  principle  similar  to 
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he  wato^doset,  what  would  be  the  first  obstacle  to  the  accoin-lir.ioi9piiK«f»; 

iliduneDt  of  that  object? The  first  obstacle  would  be  the 

ixpense. 

If  the  work  were  done  oa  a  large  scale^  and  under  regulation, 
rould  not  the  persons  having  charge  of  the  sewers,  or  other  local 
}ublic  works,  be  enabled  to  do  it  not  only  better  but  much  cheaper, 

han  private  individuals  could  do  it  for  themselves? 1  should 

hfflk  they  might  do  it  one-third  cheaper^  and  certainly  much  better ; 
kU  the  Kule  buildars  are  quite  strangers  to  such  work. 

If  the  persons  having  diarge  of  the  public  sewers  and  drainage 
ireie  enabled  to  raise  the  money  for  doing  this  by  loan^  and  were  to 
-epay  the  principal  and  interest  for  the  works  by  a  rate  spread  over 
>  period  of  years,  would  not  such  an  arrangement  remove  the  chief 

objections  in  respect  to  expense  to  the  drainage  of  old  houses? 

[  certainly  think  it  would  be  an  excellent  things  especially  for  the 
mouses,  wnich  are  done  by  working  men.  It  is  the  practice  in  this 
town  for  working  men  to  put  into  what  is  sometimes  called  a  build- 
mg-club;  sometimes  a  money-club.  When  they  have  accumulated 
perhaps  fifty  pounds,  they  will  go  and  build  a  house  that  costs 
[lerhaps  se^nty  or  eighty,  but  are  unable  to  complete  it.  Hie 
drainage  of  these  houses  is  particularly  bad.  The  privies  are  the 
la.st  things  erected,  and  they  are  generally  very  badly  done.  They 
have  no  capital  to  get  on  ftirther.  In  all  such  cases  the  plan 
proposed,  which  would  avoid  the  necessity  of  an  immediate  outlay, 
would  be  a  great  advantage.  It  would  be  a  capital  thing  for  the 
labouring  classes  here  to  diarge  for  the  drainage  and  cleansing,  and 
laying  water  on  in  the  old  bouses  as  a  rent.  It  would  be  one  of 
^lie  best  things  that  could  be  done.  I  believe  the  inhabitants 
would  like  it  I  have  read  the  printed  note  on  the  principle  of 
de^yins  such  expenses,  and  I  see  nothing  in  it  that  is  against  my 
tnind.  It  woidd  greatly  facilitate  each  street  paying  for  its  own 
sewers,  which  would  be  far  better^  when  they  were  paid  for  as  a 
rent,  than  diarging  the  expense  on  a  district. 

It  is  stated  tlmt  m  all  those  houses  of  the  labouring  classes  where 
^he  water  is  already  laid  on,  that  if  it  were  done  on  a  large  scale  a 
cheap  apparatus  of  the  nature  of  a  water-closet  might  be  laid  on^ 
^th  glazed  pot  soil-pipes  to  carry  off  all  the  refuse  and  slops  from 
the  house,  and  make  it  clean,  at  an  expense  of  an  outlay  of  2/.  or  ' 
3^-  per  tenement,  involving  a  rate  or*  additional  rent  of  2*.  or  3#. 
per  annum.  Do  you  beheve  that  the  labouring  classes  would,  after 
^*«*ng  the  work  done  in  some  instances,  so  far  appreciate  the  advan- 
tages of  the  additional  cleanliness,  and  making  the  house  ''always 

^weet,"  as  to  be  willing  to  pay  2s.  or  3«.  per  annum  for  it  ? 

%  idea  is  that  they  would.  In  the  areas  for  good  houses  we  now 
put  water-dosets  for  the  servants ;  they  are  becoming  very  common 
here;  they  are  now  better  made  and  much  cheaper  than  formerly : 
3^d  the  better  houses,  built  within  the  last  seven  years,  have  not  the 
smells  about  them,  that  the  better  houses  built  formerly  have.  The 
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Mr,  lawpkKaye.  servants  prf^e  them  very  inuch^  and  they  will  become  common  fi 
labouring  men>  where  there  is  a  convenience  in  getting  into 
common  drain.  Indeed  the  water-closets  have  been  built  for  t 
servants,  in  consequence  of  the  servants  using  those  made  for  tfaeij 
masters,  instead  of  goins  to  their  own  privy  in  the  yard.  WhtTi 
ever  we  have  fevers  in  this  town,  it  is  generally  in  those  place 
where  the  privies  are  badly  kept,  and  where  there  is  a  pool  oj 
water  stagnant,  perhaps,  for  one-half  the  year. 

Besides  provision  for  drainage  in  any  Building  Bill,  Trliat  othtj 
measure  do  you  think  requires  to  be  provided  for  compalsorily  1 

Undoubtedly  ventilation;  it  is  even   more  important   thai 

anything  I  have  yet  mentioned.  Proper  arrancrements  for  ventilatioi 
may  be  provided  at  an  expense  that  is  to  be  considered  next  t^j 
notaing.  A  good  house  may  be  ventilated  for  a  few  shillings 
Here  the  poor  are  badly  off  for  ventilation ;  they  have  scarce  i 
sash  or  a  pane  that  will  open,  and  ventilation  flues  for  cottages  are 
almost  unknown.  Where  people  are  living  in  numbers^  the  clos^ 
smell  you  experience  on  entering  their  rooms  is  extremely  oppr>^ 
sive.  If  the  ventilation  were  duly  attended  to,  I  am  convinc^  thai 
far  fewer  doctors  would  be  needed  than  now  are.  I  would  neveJ 
,  have  a  house  built,  if  it  could  be  avoided,  without  a  flue  appro* 
priated  for  the  purpose  of  ventilation.  I  venture  to  say  that  tho 
execution  of  such  a  provision  might  be  very  safely  left  to  the 
discretion  of  any  proper  officer. 

Have  you  ever  any  houses  fall  down,  or  is  life  endangered  in 
this  district  from  defects  in  respect  to  thickness  of  walls  or  floors? 

1  recollect  nothing  of  the  kind.    Our  houses  are  usually  built 

with  stone. 

Have  you  had  any  failure  of  any  public  buildings  attended  with 
loss  of  life,  which  might  be  evidence  of  the  necessity  of  legislatiou 
in  that  respect  ? None  whatever. 

When  you  build  cottages,  do  you  carry  up  the  walls  above  th« 
roof,  so  as  to  protect  them  against  fire?— We  do;  we  earn* 
them  up  to  the  top  because  it  saves  timber;  it  saves  binding :  the 
wall  up  to  the  top  does  not  cost  half  so  much  as  a  bmdiog 
would  cost. 


^tS^  Mr.  DAVID  THORP,  Surveyor  to  the  Corporation  of  HulL 

Have  you  been  concerned  in  laying  out  any  new  districts?- 
I  laid  out  the  South  Cliff  of  Scarborough,  which  is  called  a  oeir 
town. 

What  would  be  the  expense  of  a  party-wall  for  an  ordinaiy 

labourer's  tenement  in  Hull? About  eight  guineaa,  on  an  nx&- 

age,  for  the  whole  expense  of  a  one-brick  party-wall  for  a  oommon 
sized  two-story  tenement,  17  feet  high,  and  20  feet  deep. 

At  the  ordinary  purchase  of  such  property,  what  would  be  the 
additional  rent  whidi  the  erection  of  such  a  wall  would  incur  ?• 
Between  5^.  and  6^.  per  house  per  annum. 


JParty^-waUi  wuKBee$tar}i  except  above  tlie  Bcof. 
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What  is  the  present  rate  of  common  insurance  in  this  town  for 

iich  houses  as  are  now  built  without  party*walls  ? The  conmiou 

isurance  is  about  Is.  6d.  per  cent. ;  they  would  not  insure  such 
ouses  for  more  than  100/.,  that  is  about  4s.  6d.  per  annumj  in- 
lusive  of  duty. 

The  party-wall  not  being  preventive  6f  fires  within  the  house, 
nd  only  preventive  of  the  extension  of  fires  beyond  the  house,  may 
t  not  be  presumed  fi*om  the  low  rate  of  insurance  here,  where 
here  are  no  party-walls,  that  fires  in  houses  of  the  labouring 
lasses  are  so  fiair  unfrequent,  and  the  extension  of  them  stiU 
nore  so,  as  to  render  the  building  of  party-walls  for  the  prevention 

)f  the  extension  of  fires  unn^essary? ^Yes.     It  is  the  practice 

lere  on  building  tenements  to  omit  the  gabels  in  a  row  of  houses 
Tected  together.  I  would  recommend  that  it  should  be  imperative 
)n  parties  to  carry  up  the  same  to  the  under  side  of  the  tiles  or  slates. 

Are  you  aware  that  for  an  eiqpenditure  of  4^.  or  5s.  per  annum 
crater  may  be  laid  on  in  the  houses  of  the  labouring  classes  ? 
VeA;   it  might  be  through   the  principal  part  of  the  tenements 
inhabited  by  the  labouring  classes. 

Do  you  not  consider  that  an  apparatus  of  the  nature  of  a  water- 
closet  may  be  made  so  cheap  as  to  be  generally  applicable  to 
labourers*  tenements?— I  have  no  doubt  of  it;  indeed  I  have 
Kad  expmenceof  it.  I  have  constructed  water-closets  for  the  Hull 
gaol,  wliich  closets  consist  of  an  iron  soil-pan  and  pipe,  on  the  plan 
annexed.  The  soil-pan  is 
about  10  inches  in  dia- 
meter, the  pipe  about  five 
inches,  and  made  of  iron ; 
the  pan  and  pipe  are  joined 
together  by  what  is  called 
a  bell-end,  run  in  with  lead. 
I  am  not  prepared  to  state 
their  cost,  but  if  num- 
bers were  made  they  might 
1)€  made  at  low  prices;  ,^^ 
less  than  1/.  each.  This 
same  kind  of  closet  made 
of  earthenware  may  be 
fixed  at  about  8s.  each.  I  know  a  person  who  has  just  fixed  them 
at  some  of  the  lock-ups  in  the  neighbourhood ;  I  believe  they  are 
tnade  at  Chesterfield. 

How  do  they  act  ? It  is  quite  sufficient  to  prevent  any  smell 

coming  into  toe  room  from  the  drain  ;  and  it  passes  the  soil  and 
everything  well,  although  there  is  no  regular  supply  of  water,  and 
only  such  water  is  used  as  may  be  put  in  from  time  to  time,  the 
soil-pan  being  in  fact  used  as  a  sink.  But  it  would  be  a  proper 
improrement  to  have  regular  supplies  of  water,  and  then  the 
apparatus  would  work  completely. 


Mr.  DbvM* 
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Mr.  ftiTfd         What  would  be  the  present  price  of  a  cast-iron  sofl-pipe  ? 

'***'*•       About  3*.  6cl.  per  yard  at  the  present  price  of  iron. 

What  would  be  the  extra  expense  of  the  8oil-pan?^— If  there 
were  large  numbers  done,  it  might  be  got  for  less  than  10^.  extra. 

Woula  not  strong  pot  pipes,  luted  with  old  Parker's  cement, 
glaeed  inside,  whicn  it  is  stated  may  be  had  at  3|^d.  or  4d.  per 
foot,  answer  the  purpose  of  soil-pipes  for  the  tenemaits  of  tJiP 
labouring  classes  ?— .  Yes,  if  they  are  so  laid  as  to  avmd  the 
chances  of  breakage. 

Will  not  the  gbtsed  earthen  pipes  have  the  advantage  of  beii^ 
less  liable  to  be  oxydized?— I  tfrink  they  would,  and  that  wouW 
be  an  advantage  in  their  favour. 

It  is  stated  that  water*oocks  may  be  made  which  will  admit  the 
flow  of  a  given  Quantity  of  water  and  no  more ;  and  that  in  case 
water  is  always  kept  on  in  the  premises  at  high  pressure,  water 
may  be  so  applied  at  an  extra  expense  of  4^ .  or  5^.  for  the  clean- 
ing of  the  water-closet  without  the  expense  of  a  water-tank  to 
snipplyaproperfall  of  water  7— —Such  an  apparatus  would  nndonbt- 
edly  be  a  great  improvement  in  its  application  to  the  water-closet, 
and  would  be  generally  adopted  if  it  could  be  brought  in  at  a  low 
figure ;  such  an  apparatus,  and  stench-traps  to  the  grates  in  the 
streets  would  be  invaluable  additions  to  the  public  heahfa. 

Have  you  any  doubt,  from  your  experience,  that  if  such  appa- 
ratus for  cleansing  could  be  made  on  a  large  scale,  it  mi^ht  be 
introduced  and  meed  in  labourers'  tenements ;  and  trapped  com- 
munications be  opened  into  the  public  sewers  at  an  expense  per 
tenement  not  exceeding  2/. ;  or  if  it  were  spread  over  a  period  of 
time  and  retained  and  levied  as  a  rent,  at  an  expense  of  2^.  per 
tenement  per  annum,  or  less  than  a  halfpenny  per  week  per  teae- 
ment,  or  where  there  are  two  families,  a  halfpenny  per  family? 

1  have  no  doubt  of  it ;  but  in  order  to  ensure  cneapoess  in  the 

article  it  must  be  done  by  a  public  authority.  Such  an  apparatm 
would  be  properly  used  as  a  sink,  and  some  of  the  lowest  of  the 
low  might  throw  ashes  in,  but  the  great  bulk  of  the  people  would 
use  it  properly.  I  have  heard  of  no  complaint  of  misusage  of  the 
apparatus  in  the  prison,  imperfect  as  is  their  supply  of  water. 

What  is  the  expense  of  main-drains  in  use  for  courts  at  Hull  f 
—About  3».  or  3*.  6d.  per  yard,  2  feet  by  18  inch  barrel  or 
arched  brick  drains. 

What  would  that  be  per  tenement? In  a  court  or  square  it 

would  be  about  6/.  for  12  houses,  or  10^.  per  tenement  Maoj 
of  oar  squares  have  not  12  houses,  and  some  only  houses  on  one 
side. 

If  charged  as  a  rent  toother  with  the  charge  for  keeping  it  in 

repair,  how  much  would  it  come  to  per  annum  ? ^Not  much 

above  6el.  per  annum.  If  there  were  proper  supplies  of  water,  the 
dmins  would  be  kept  cleansed,  and  would  require  no  opening.  We 
find  that  those  drains  which  are  flashed  out  by  the  water  from  the 
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doclcB  ia  Hull  are  kept  quite  clean.    We  flush  tbe  diains  of  the     Hr.  XkvM 
gaol  and  keep  them  perfectly  clean.     They  are  now  flushed  once       ^^*'*' 
a-mooth.     Before  that  time  they  were  not  cleansed  more  than 
once,  perhaps,  ui  two  years.     Cases  of  fever  arose  which  are  now 
unkoowB. 

Froiti  e3rperience  and  positive  experiments  made  at  Hudders- 
field  and  other  places,  it  appears  that  if  water  is  kept  on  at  a  high 
pressure  the  streets  may  be  cleansed  with  a  hose  in  the  same 
mamier  as  diey  are  cleansed  in  Philadelphia  and  other  places, 
where  the  pavements  are  made  as  clean  as  a  ship^s  deck  daily,  and 
the  vrindows  and  fronts  of  tbe  bouses  once  a- week;  that  a  mile  of 
street  60  feet  wide  may  be  swept  by  water  (from  hoses  attached 
to  stand-pipes)  at  an  expense  of  about  7^.  tbe  mile.  If  this 
system  were  adopted,  would  it  not  be  of  great  additional  value  in 
giving  a  flushing  to  the  main-drains  and  sewers  at  each  time  of 
street  cleansng  ?  Yes,  it  would  have  that  value,  and  it  would 
be  a  groat  saving  at  any  rate.  My  only  doubts  to  this  question 
is  the  smallness  of  the  stones  that  our  streets  are  paved  with,  and 
the  eortra  expense  of  raising  water  by  steam 'power. 

It  is  estimated  that  one  sweeper  sweeps  1000  square  yards  per 

diem.    What  is  the  pay  of  scavengers  in  Hull  ? About  1^.  od. 

a-day,  or  9^.  per  week,  at  this  time,  when  people  are  out  of  work ; 
that  would  give  an  expense  of  2/.  12^.  6ct  per  mile  of  street  60 
feet  wide  for  cleaning  by  sweeping. 

And  that,  too,  for  a  mode  of  cleansing  which  leaves  much  sur^ 
&ce  dirt,  that  cleansing  by  water  or  flushing  would  remove  entirely  ? 

Certainlj^. 

Is  the  refuse  obtained  by  the  surface  cleansing  of  the  streets 
purchased  as  manure ?-»-— I  am  not  aware;  the  cartage,  however, 
is  certainly  paid  for. 

Are  the  drains  in  Hull  trapped  ?— — I  am  not  aware  of  more 
than  three  street-mtes  in  the  town  which  are  trapped,  and  those  I 
have  put  in  myself.     -. 

What  proportion  of  the  drains  in  the  town  are  flushed  regularly  ? 

1  believe  not  half  of  them,  but  they  are  not  under  my  control, 

and  I  cannot  speak  positively.  Many  of  our  streets  have  not  any 
main-drains,  and  others  very  inefScient  ones. 

You  have  the  charge  of  the  water-works  belonging  to  the  town, 

have  you  not? ^Yes,  I  have. 

If  me  piping  for  the  private  supplies  were  comprehended  as  part 
of  the  same  general  system  of  di^bution,  (as  in  fact  they  are^) 
and  were  provided  for  to  be  laid  down  and  kept  in  repair  under 
one  contract,  how  much  cheaper  might  the  work  be  done  than  it 
can  now  be  done  separately  by  private  individuals  each  employing 

his  own  plumber? Prom  10  to  15  per  cent,  cheaper  certainly. 

It  has  hitherto  been  the  practice  of  joint-stock  companies  and 
others  to  lay  down  single  iron  mains  in  the  streets.  What  is  the 
practioe  here;  what  sized  mams  are  put  down  for  a  street  say  60 
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Mr.DftTid..  feet  wide? It  varies  with  the  distance  from  the  water-woi^; 

^^'  those  near  are  of  course  wider  than  those  at  a  distance  from  the 
works.  A  six-inch  iron  main  would  in  general  be  used  for  such  a 
street 

Then  a  single  pipe  is  used  for  each  street? ^Yes»  at  present ; 

in  the  new  works  it  is  intended  to  have  mains. 

In  a  street  of  60  feet  wide  with  houses  on  both  sides.,  there  must 
be  60  feet  of  lead  pipe  belonging  to  the  two  opposite  housis. 

What  would  that  cost? 1  believe  it  coidd  be  laid  down»  even  at 

present>  for  about  7d,  per  foot,  or  35«. ;  but  we  have  very  fev 
streets  in  Hull  of  60  feet  wide,  and  in  many  streets  the  cisterns  are 
placed  in  areas,  and  in  that  case  30  feet  of  piping  would  not  be 
required  for  each  house. 

On  medical  grounds  the  use  of  lead  pipes  is  objectionable ;  one 
effect  of  the  infusion  of  lead  in  small  quantities  is  constipation,  and 
/  instances  are  stated^  even  from  this  town,  of  paralysis^  and  the  colica 
',  '.'  picton^m,  from  the  use  of  water  where  the  quantity  of  lead  hais 
become  excessive;  it  appears  that  the  purest  water  often  acts  the 
most  powerfully  in  oxydizing  lead  ? 1  believe  that  when  cis- 
terns are  kept  full  there  is  little  danger ;  but  when  other  matter, 
such  as  leaves,  get  in,  and  the  atmosphere  can  act  to  decompose  the 
'  lead^  then  there  is  danger.  I  had  indeed  an  instance  in  the  case  of 
one  of  my  tenants.  It  is  conceived  that  some  leaves  fell  into  the 
gutters  round  the  top  of  the  house  which  collect  the  rain-water,  and 
decomposed  the  lead  of  the  gutters.  He  and  his  housekeeper 
drank  the  rain-water:  the  housekeeper  died  rather  suddenly;  he 
was  dangerously  ill,  but  he  escaped  with  paralysis.  R.  Craven, 
surgeon,  and  Dr.  Alderson  engaged  T.  J.  Peau^l,'  an  eminent 
chemist^  to  analyse  the  water,  who  pronoiinced  that  the  leeul  was 
the  cause  of  the  disaster. 

Are  you  aware  that  with  some  waters  lead  pipes  which  are  alter- 
nately full  and  empty  do  not  wear  so  long  as  pipes  that  are  con- 
stantly full? 1  have  not  myself  seen  that  sort  of  decay.     How- 

ever,  I  do  not  see  why  iron  pipes  should  not  be  laid  from  the  mains 
into  the  houses.  If  they  were  provided  on  a  large  scale^  all  bends 
and  proper  appUances  for  carrying  water  into  the  houses  might  be 
made  in  iron. 

What  would  be  the  comparative  expense  of  iron  as  against  lead 
pipe  ? About  half  the  expense  if  they  were  made  of  cast  iron. 

But  even  suppose  lead-pipes  were  retained ;  would  it  not  be  an 
advantageous  arrangement  to  have  two  main  pipes  instead  of  one 
down  esLch  street?  What  would  be  the  expense  of  two  iron  pipes 
instead  of  the  one  mentioned,  a  six-inch  iron  main^  for  a  street  60 

feet  wide? Two  four-inch  pipes^  which  would  perhaps  suffice, 

would  be  of  the  same  weight  and  expense  as  one  six-inch  pipe« 
There  would  be  some  additional  expense  for  laying  the  two  pipes 
down^  but  that  would  not  be  important.  There  would  be  the  lidwur 
and  repaving  difference,  and  an  additional  cost  in  Joints ;  but  I  think 
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they  would  iaci'ease  the  friction^  and  require  more  power  •  »t  the     ifr,  i>»tu 
\rater-works.  Thorp. 

But  if  the  pipes  were  placed  near  the  kerb-stones,  what  length  of 

lead  pipe  might  be  saved  to  the  private  individuals? ^About  45 

icet  for  the  two  houses. 

Would  not  the  whole  saving  be  about  30^.,  or  15«.  per  house^or 

9rf.  of  the  rate  per  annum  ? ^I  think  it  miffht  be  about  that,  a9 

some  part  of  the  length  must  be  inch  pipe  at  iOd.  per  foot. 

Besides  this,  is  there  not  the  saving  of  the  expense  of  frequeiitly 

breaking  up  the  streets? Yes,  and  that  is  a  very  important 

tiling  inde^,  saving  obstructions  and  inconvenience  as  well  as  of 
money ;  the  streets  are  never  so  well  in  condition  after  they  have 
been  broken  up  for  these  purposes. 

It  appears  to  be  the  practice  in  soma  parts  of  this  town  to  have 
all  coal-Ojibes  and  dust  removed  daily,  and  that  this  exercisei  a 
very  beneficial  influence  on  the  habits  of  cleanliness  of  the  distriqts; 

do  you  see  any  objection  to  this  practice  being  made  general  ? 

None  at  all  of  the  daily  removal;  for  all  small  property  thei*e  are 
plenty  of  people  who  will  take  it  away>  and  I  should  think  also  for 
the  market  sweepings,  such  regulatioijs  would  be  practicable. 
There  might  be  some  objections  by  the  wealthier  part  of  the  com- 
munity at  the  intrusion. 

Have  there  been  many  fires  in  Hull  ? Not  many  i  the  last 

large  lire  happened  at  a  tan-yard. 

Was  there  water  wanting  then? ^Yes,  it  was.     It  has  been 

renjarked  for  years  that  fires  have  generally  happened  when  the 
tide  wa«  down ^. and  fires  might  have  been  got  under  if  the  tide- 
\iater  had  been  witliin  reach. 

Are  you  aware  that  at  Preston,  and  other  places,  where  the 
water  is  kept  on  at  high  pressure,  so  as  to  be  thrown  in  a  minute 
over  the  highest  houses,  that  the  loss  of  time  in  sending  to  a  dis- 
tance for  a  fire-engine,  and  the  chances  of  the  engine  being  out  of 
order,  are  avoided,  and  that  the  water  is  brought  to  bear  at  pnee  in 
Due  or  two  minutes,  instead  of  in  half  or  three-quarters  of  an  hour  ? 

1  was  not  aware  that  such  was  the  case  in  those  places ;  but 

Mich  an  arrangement  would  be  of  very  great  advantage  in  respect 
of  security. 

The  extra  cost  of  keeping  water  on  at  high  pressure  night  and 
day  (for  puch  a  town  with  no  adjacent  elevation),  either  by  an 
elevated  reservoir  or  by  keeping  a  steam-engine  constantly  at 
work,  is  estimated  at  about  one  shilling  and  sixpence  per  tenement, 
one  with  another,  per  aniuim.  Would  not  such  a  charge,  less  than 
a  fartliing  a- week,  be  an  economy  of  insurance,  even  for  a  labourer's 

tenement? 1  have  no  doubt  that  if  such  arrangements  were 

made,  a  considerable  proportion  of  the  houses  in  Hull  would  have 
water  laid  on  in  every  landinor  in  the  house,  I  am  inclined  to 
b.  lieve  that  many  of  them  woula  dispense  with  insurance  altogether, 
but  (he  corporation  would  require  additional  power  to  charge  for 
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Mr.  DA\id     the  extra  cost,  as  they  are  now  limited  to  one  certain  price  for  ibr 
'*'^'       only,  and  that  the  lowest  scale. 

Have  you  seen  the  cocks  such  as  are  in  use  in  Bolton,  iu  vfbiik 
the  water  only  runs  when  the  hand  is  kept  pressed  upon  it,  and 
stops  when  the  pressure  is  removed  ?  Might  not  die  proper  use  of 
such  a  cock  obviate  the  water  company's  objections,  to  keeping  on 
water  at  high  pressure,  that  there  would  be  much  of  what  is  called 

waste  by  ignorant  and  careless  people  ? ^We  have  a  cock  of  thii 

description  in  use  in  this  town,  which  was  furnished  by  our  engi- 
neer, Thomas  Wicksteed,  Old  Ford,  which  might  be  more  exten- 
sively used ;  but  the  fact  is  that  the  greatest  waste  we  experieoceis 
in  the  present  system  of  having  the  water  occasionally  on  vd 

f generally  off;  the  careless  people  finding  the  water  does  not  lun, 
eave  the  tap  open ;  and  when  the  water  does  coane  on,  it  runs 
away  for  hours  before  they  are  up,  or  when  they  are  out*  Tliis  is 
a  constant  source  of  waste.  We  are  obliged  to  threaten  these 
people  to  cut  off  the  water^  but  the  waste  continues,  and  from  tiii^ 
very  circumstance  I  believe  that  keeping  the  pipes  constantly  full 
would  be  a  great  saving  of  water. 

Under  the  suggested  arrangements  the  cost  per  tenement  of  the 
labouring  classes  would  bt 


.    Keeping  the  w&ler  always   in   the  house  at  high 

pressure,  for  domestic  use,  and  for  the  prsTentiou       Fw  Aaoi.       Vmiij. 
of  fire,  and  for  street  cleansing,  from    •     .     •     •      6«.  to  St,         2tU 
The  cost  of  the  cleansiiig  apparatus  and  of  house  and 
street  drain     •••••••••••       2«.  6^  } 

Total  per  week.     ^    •     •     •    •  ^ 

against  which  is  to  be  set  the  saving  of  insurance  against  sickuc!«. 
the  saving  of  insurance  against  fire,  and  domestic  convenience  aad 
comfort.  Would  there  be  any  objection  to  the  application  of  sndi 
a  system  to  the  old  districts,  and  securing  its  extension  to  new  cm 

by  general  and  cumpulsory  measures  of  economy  ? ^I  should 

think  not. 

Do  you  think  there  would  be  much  difficulty  in  respect  to  oM 
houses  which  are  badly  ventilated^  or  houses  occupied  by  the  labo«ir* 
ing  classes,  in  compelling  them  to  provide  ventilation  by  an  aper* 
ture  opening  from  a  superior  pait  of  the  room  into  a  smoke  fine,  or 
otherwise,  to  the  satisfaction  of  the  surveyor  or  other  propcrlj 

qualified  public  officer? 1  thmk  the  expense  would  be  verr 

trifling  if  the  ventilating  flue  were  carried  into  a  smoke  flue,  aid 
that  might  very  properly  be  required  to  be  done  for  old  houses; 
and  a  small  flue  built  for  the  purpose  in  new  cottages. 

Have  you  read  the  evidence  of  Mr.  Kaye,  the  biAlder  cf  Hini* 

dersfield,  in  respect  to  the  provisions  of  a  Building  Bill? Yft^ 

I  have. 

How  far  do  you  concur  in  it  ? Generally  I  concur  in  n. 

There  is  a  variation  in  the  mode  of  building  between  that  distnd 
And  ours.    They  have  stone  walls,  which  ate  stronger  than  oui^ 
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liej  cannot  build  their  gable  walls  so  thin  as  ours.     I  fuUy  concur     Mr.  i>iviii 

in  what  he  says  as  to  the  advantage  of  spreading  any  charofe       ^"'^'^ 

br  new  works  to  old  or  new  houses  over  a  length  of  time,  and 

mabling  partk^  to  pay  it  as  a  rent.     Such  charges  for  the  paving 

>r  drainage  often  fall  very  oppressively  in  this  town.    I  have  heard 

if  mstanoes  where  it  has  taken  away  nearly  the  whole  of  the  rent. 

[n  the  case  where  a  house  was  deeply  mortgaged,  the  mortgagee 

3eing  clear  ci  all  charges,  these  new  charges  must  clear  away  the 

ivbOK  of  the  rent  for  a  considerable  time.     I  have  heard  of  cases 

>f  very  great  hardship  of  this  kind. 

You  yourself  superintend  the  water-works,  and  the  paving  and 

lagging  for  the  corporation  ? ^Yes,  and  any  drainage  that  may 

lelong  to  the  corporation. 

Are   you  allowed    to   take  private    practice? Yes,  to  a 

limited  extent.  I  am  alfowed  to  draw  plans  and  make  estimates 
tor  private  individuals. 

Suppose  an  officer  of  proper  qualifications  were  required  to  de- 
rote  his  whole  time  to  the  public  service,  do  you,  judging  from 
l^our  own  experience,  see  any  difficulty  in  one  officer,  (after  such 
vorksas  diose  contemplated  for  the  relief  of  a  town  were  in  action,) 
IS  a  responsible  officer  of  public  works,  superintending  the  general 
louse  and  street  drainage,  and  road  drainage  and  cleansing,  and 
applies  of  water,  and  seeing  to  the  execution  of  the  provisions  of  a 
Building  Act  in  respect  to  pmper  drainage,  levels  and  ventilation? 

One  officer  might,  I  think,  do  it  in  general.     Here  the  cor- 

soration  have  a  property  in  houses  and  farms,  producing  a  rental 
)f  upwards  of  4000/.  per  annum,  and  the  corporation  surveyor  could 
lot  now  do  it  without  assistance.  In  most  towns,  with  proper  as- 
wtanee,  one  officer  might  accomplish  the  work  very  well.  If  tlie 
iratnage  and  supplies  of  water  are  carried  out  as  parts  of  one 
^stem,  they  would  without  doubt  be  the  best  carried  out  under 
Hie  authority.  In  laying  and  taking  up  water-pipes  I  should  find 
t  of  great  inconvenience  if  I  had  not  the  control  of  the  pavements. 
In  the  Dock  Company's  ground,  where  I  have  no  authority  over 
be  pfEvements,  it  has  occasioned  delay  and  obstruction  to  the 
mbhc  w(nrks. 

Are  you  a  rate-payer  in  Hull  and  Sculcoates  ? Yes,  I  am 

I  rate-^yer  in  Hull  and  Sculcoates  both. 

Do  you  not  find  payment  to  a  single  collector  instead  of  a  number 

nost  couvenieiit? 1  should  thiim  the  single  collection  must  be 

li^ty  convenient  to  the  rate-payers. 

How  many  rate  and  tax  collectors  are  there  in  Hull  ? ^There 

fre  three  poor-rate  collectors,  two  water  collectors ;  two  collectors 
br  the  income  tax,  one  for  the  assessed  taxes,  and  one  for  the  htgh- 
vay  rate. 
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340  Admittage  of  a  Consolidated 

Mr.qmrlos  Mo.  CHARLES  FOX. 

Are  you  the  collector  of  rates  for  the  whole  of  Sculcoates  ?* 
Yes,  1  am. 

What  rates  do  you  collect .? The  poor's  rate,  the  oommk- 

sioners*  rate^  which  is  the  rate  for  light iug,  scaveogiogj  &c ;  Um 
highway  rate,  the  borough  watch  rate,  and  the  church  rate. 

Are  these  rates  generally  collected  separately  iu  other  di^nctb  ? 
—Generally  separately. 

Besides  these  rates,  do  you  collect  auy  taxes?-  ■      Yes;  ri*f 
assessed  taxes,  the  land  tax,  and  the  property  tax. 

So  that  you  collect  every  local  or  general  tax  within  the  district ' 

Yes. 

Now  to  the  rate  payer  or  to  the  tax  payer  does  this  conaolida- 

tion  aflford  any,  and  what  practical  advantages  ? It  saves  them 

seven  calls  instead  of  one ;  they  would  rather  be  called  upou  four 
times  instead  of  eight-aud-twenty  in  the  year;  they  also  see  at 
.once  what  the  demands  are  upou  them ;  persons  taking  premi^e^ 
«ee  at  once  what  are  the  outgoings.  It  also  affords  con^derabW 
advantages  in  the  apportionment  of  tliose  rates  which  are  appor- 
tionable  between  out-going  and  in-coming  tenants^  there  are  fewer 
disputes  and  less  irritation.  The  tenant  who  is  in  depressed  cir- 
cumstances may  be  more  readily  eased  by  being  allowed  to  aiak<* 
1)ayment9  by  instalments  than  he  could  be  by  a  number  of  col 
ectors. 
What  are  the  practical  advantages  which  the  consolidation 

affords  to  the  Government  or  to  the  public  ? ^The  first  deeidedi  \ 

is  that  there  is  much  less  cost  of  collection ;  this  collection  averages 
between  10,000^  and  11,000/.  per  annum,  net;  the  expense  of 
collecting  this  is  about  250/.,  and  securities  are  given.  If  it  were 
collected  separately,  in  the  ordinary  mode,  the  expense  would  be 
double.  The  expense  of  the  highway  rate  is  10/.  for  eoUectii^ 
700/.  or  800/.  No  man  could  go  round  the  parish  to  coUecr  \\ki 
rate  separately  for  one  per  cent.  I  ana  not  in  trade.  The^eparatt* 
.pllector  must  follow  some  other  occupation,  and  the  man  in  trade 
is  under  the  temptation  to  employ  the  public  money  as  a  circulating 
capital.  An  instance  has  recently  occurred  in  the  town  where  tho 
collector  of  the  market  tolls  engaged  i  n  trade  has  become  a  defaulter, 
liaving,  it  is  presumed,  employed  the  tolls  in  his  trade. 

Would  not  such  consolidation  afford  the  advantage  of  SLprt* 
rata  reduction  of  the  expense  of  collection  on  each  tax  or  rate  con* 

solidated? Undoubtedly;    and  for  a  mttch  closeir, collection. 

.The  per  centage  for  the  collection  of  the  prppprty  and  assessed 
taxes  is  now,  however,  so  low  that  it  will  not  p^y  any  person  o; 
respectability  for  his  whole  time.  It  will  scarcely  pay  labourer?' 
wages.  In  these  districts  the  collectors  of  assessed  taxes  are  almtxi? 
invariably  in  trade.  The  consolidated  collection  is  much  do*  r 
from  its  being  my  Qhief  business  to_call  upon  the  inhabitants,  ami 
from  its  being  more  convenient  to  them^  and  from  a  better  know- 
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Ittlge  of  the  Inhabitants  and  the  state  of  the  property  than  could  ba 
got  by  a  number  of  different  collectors,  amongst  whom  there  will 
be  changes.  It  is  of  importance  to  the  collection  of  the  Govern- 
ment taxes  that  the  collector  should  be  intimately  acquainted  with 
the  property  and  be  aware  of  expected  changes,  so  as  to  be  enabled 
to  step  in  and  demand  the  taxes  before  any  departure.  There  is 
also,  in  the  collection  of  the  income-tax^  less  reserve  towards  the 

i)ublic  officer  than  there  is  towards  the  officer  in  trade.  The  de- 
iciencies  and  discharges  for  empty  houses,  &c.,  of  the  entire  taxes 
and  rates  for  the  parish  are,  for  the  three  years,  about  380/.  upon 
about  34,000/. 

How  many  persons  from  whom  you  collect  have  banking  ac- 

roirnts? About  800,  or  nearly  one-third,  as  near  as  I  can 

judge. 

Might  it  not  be  a  practicable  arrangement  to  those  who  chose  to 
pay  their  rates  and  taxes  by  running  order  to  the  banker,  to  pay  all 
rates  and  taxes  on  the  demand  of  the  collector  within  proper  hmi- 
taiions,  so  as  to  allow  the  money  to  pass  at  once  from  the  banker 
to  the  treasurer,  or  tax- receiver,  in  the  same  manner  as  subscriptions 
to  clubs  and  (Parities  are  now  paid  ?  —  People  who  go  on  ex- 
ciiraons  to  the  continent  and  to  watering-places,  very  frequently 
leave  orders  to  get  the  money  from  the  bankers.  With  arrange- 
ments, the  system  might,  no  doubt,  be  extended. 

VMiat  proportion  of  your  rales  would  the  payments  from  the 
SOO,  or  third  who  have  banking  accounts,  be  to  the  whole  amount  T 
II  would  be  nearly  one-half  the  amount. 

FoKM  of  NoiB  ftr  GoBtoUdated  CoUecCton  left  with  ti»e  Biatqitjcr. 
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SculcoateM^  20th  Sept^  1643. 

i  Pvoeliial  tiTid  ParlhiiB«ntary  Tftxes 
due  fiKMa  Ma 

Messrs.  Hayes  and  Sissons,  Church- 
Wttdctn  I  jftesMs.  Crarthonic, 
Craekle%  LoTitt,  and  Wade,  Orer- 
seers  of  the  Poor ;  Messrs.  Jarvis 
and  tinwood,  Surveyors  of  the 
Highways;  and  Messrs.  Bamfbrd 
aad  Foz»  Abmmocb. 


for  Six) 


«!}' 


Poor  Rale  on  ^ 
Months  at  .It.  M.  per  £ 

Gosuniwioaen^    Rate    fbr 
Montlu  at     tf.  per  £,    • 

Highway  Rate  for  Twelve  Montlis') 
at  44.  per  i6 5 

Boioach  Wttteh  SatB  for  Twdvs) 
inontiM,  at  id.  per  £  .     .     •     ,y 

Land  Tax  for  Six  Months  .     •     . 

Property  Tax  4itlo 


t. 


U 


Mr.Cfaariea 
Vot. 


d. 


Mr.  THOMAS  WROE,  Manager  of  the  Gas-Works. 

Diking  what  time  have  you  been  in  office  in  Manchester,  and 
connected  with  the  local  authorities  for  the  towtfs  improvements? 

1  shall  have  been  10  years  in  March  next.     1  have  been 

^cretary  to  the  Paving  and  Soughing  Committee,  and  the  Im- 
provement Committee,  besides  manager  of  the  gas-works.  ^ 

Have  you  read  the  evidence  of  Mr.  Holme  with  relation  to  the 
biiriatoiy  condition  of  Liverpool? Yes,  I  liave. 

Wliat  portions   of  his  observations  do  you  think  applicable  to 


Mr.  Thomas; 
Wroe. 


342.       Means  of  Lighienifig  the  Charges  for  Setoers,  S(v. 

Mr.  Thomw    Manohcsf er  ? 1  think  they  are  pretty  generally  ap(dical>le  ie 

Wxoe.        Manchester. 

Have  you  read  a  statement  of  the  principle  of  raising  and  dialri- 
buting  over  a  period  of  time  the  e3q)ense  of  new  and  permaoest 
structural  improvements? Yes,  I  have. 

Do  you  thmk  the  principle  sound,  and  that  its  applicatioa  wouU 
obviate  such  difficulties  as  are  stated  by  Mr.  Hopkins  as  having 
been  experienced  in  obtaining  in  Manchester  the  payment  of  coc- 
tribution  of  new  public  improvements  from  the  owners  or  persons  in 
receipt  of  the  rents  and  profits  ? 1  think  the  principle  of  Ae  ex- 
tension a  correct  one ;  but  that  it  should  be  applied  rather  to  the 
owners  than  the  occupiers,  unless  the  owners  cannot  be  got  at. 

In  what  period,  when  you  sewer  a  street  iu  MancbcGter,  do  yoo 

levy  the  expense  back  again? We  make  the  demand  at  onee. 

and  obtain  it  as  soon  as  we  can. 

Within  what  period  do  you  usually  accomplish  the  repayment  / 
On  an  average,  in  about  12  months. 

Must  not  such  a  mode  of  levying,  and  within  so  siKurt  a  tkne,  be 
very  severely  oppressive  ? Very  frequently  dreadfully  s6,  espe- 
cially on  poor  widows  and  persons  who  have  just  sufficieiit  to  keep 
them.  It  IS  extremely  distressing  to  see  poor  widows,  who  have 
only  a  life  interest  in  the  property,  and  without  power  to  niortga|np 
it,  come  and  plead  to  get  time.  I  would  wish  further  to  remarl 
that  mechanics  who  are  in  building-clubs  borrow  sums  of  money 
which  they  expend  in  building ;  this  sum  has  to  be  nspaid  ia 
monthly  instalment,  with  interest;  tliese  payments  freqne^stly  ab- 
sorb the  whole  of  the  renfs ;  and  when  a  demand  is  made  for  paring 
and  sewenng  expenses,  they  are  unable  to  meet  it,  exempt  ia  ^fery 
small  instalments. 

Has  the  demand,  for  improvements  in  many  cases  afasoihed  the 

whole   rent? ^We  very   frequently   find  that  the  expense  of 

paving  and  soughing,  or  sewering,  comes  to  more  than  die  yearly 
rental. 

Is  not  much  of  the  property,  for  which  persons  poseesaing  only 
a  life  interest  are  so  charged,  property  held  on  lease  ?•*-— For  the 
shops  and  large  property,  that  may  be  so ;  but  the  smaller  ara  held 
from  year  to  year,  the  smallest  from  week  to  week. 

Are  there   houses  in  Manchester  for  which  you  can  ■  find  ao 

owners  ? There  are  instances  both  of  houses  and  land  for  wbidi 

we  can  find  no  owners. 

What  do  you  do  in  this  instance? ^Tbere  are  two  hoin^  in 

Gould-street  where  the  owners  have  not  been  heard  of  for  the  Ia»t 
20  years.  The  tenants  have  paid  no  rent ;  and  when  they  wisbod 
to  remove  they  have  sold  their  good-will  to  others,  who  hava  suc- 
ceeded them  as  tenants.  In  these  cases  we  have  required  the  party 
in  possession  to  pay  a  weekly  rent  upon  a  valuation  by  our  sur- 
veyor,  until  our  demands  against  the  property  were  repaid.  There 
was  one  piece  of  land  in  Canal-street  for  which  we  could  find  iu> 
owner;  and  we  made  a  scavengers*  yard  of  it^  and  charged  the 
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Sca^voigerB^  Committee  with  a  rent  until  the  demand  on  the  pro*    ^''^!^* 
Ijerty  was  cleared  off. 

If  a  power  were  given  to  proper  local  authorities  to  levy  the 
expense  of  permanait  improvements  on  ocoqpiers  or  owners  as  local 
circumstances  might  require,  would  not  that  obviate  any  difficulty 
in  Fdsiwct  to  the  application  of  the  princifdeof  distribution?— —Yes, 
I  think  it  would. 

Mancheater  13  supplied  with  gas  by  the  public  authorities  ? 

Yea,  it  is^ 

What  is  the  capital  sunk  in  the  gas-works  by  the  town? 
198>000/. 

At  what  comparative  rates  are  the  inhabitants  so  supplied  ?  ■  ■ 
We  now  su^ly  the  inhabitants  at  from  5^.  to  6«.  per  1000  cubic 
feet.  In  Liverpool,  which  is  supjdied  by  two  joint^stock  compa- 
nies, it  is  Ts, ;  and  in  other  towns,  vriiere  the  supply  is  by  joint- 
stock  companies,  it  is  usually  on  the  average  of  8#. 

Have  you  any  means  of  comparing  the  quality  of  the  gas  sup- 
plied in  Maneh^r  with  the  quality  supplied  to  other  towns  ? 

Mr.  Headiy,  a  gas  engineer,  who  is  engaged  in  the  erection  of  gas- 
works, has  examined  the  qualities  of  the  gas  supplied  in  other  towns, 
and  states  that  the  Manchester  gas  is  8ec<xid  only  to  that  produced 
by  the  Liverpool  new  works,  which  he  tumsdf  erected.  We  believe 
that  it  ia  of  die  first  auality  that  can  be  made. 

Ate  there  any  mili*owners  or  other  persons  who  have  discon- 
tinued making  their  own  gas  ? Yes,  several.    None  of  the  new 

mills  have  erected  any  new  apparatus. 

How  kmg  has  this  system  of  supply  been  in  operation?-*— The 
gas* works  were  established  by  a  contribution  from  the  rates  without 
authority  of  Parliament  in  1817 ;  but  an  Act  giving  authority  to 
carnr  them  on  was  obtained  in  1824. 

What  is  the  proportion  of  the  loss  from  leakage  of  gas  in 
Manchester  ? Five  per  cent. 

What  has  been  the  net  profit  to  the  town  from  the  establishment 
of  these  works  ? It  is  370,000/. 

Has  it  been  applied  to  the  improvement  of  the  town  ? Yes, 

to  the  improvement  and  widening  streets  of  the  town. 

What  extent  of  the  streets  have  been  improved  from  the  funds  so 
obtained? — — ~About  80  streets,  squares,  roads,  lanes,  and  other 
places  have  been  improved  by  these  funds. 

Do   you   think  the  same  system  applicable  to  the  obtaining 

supfdias  of  water  for  the  use  of  towns  7 Yes ;  in  some  towns 

the  same  jouit-stock  companies  that  supply  gas  supply  water ;  and 
I  think  that  both  commodities,  light  as  well  as  water,  might  be 
equally  advantageously  supplied,  as  gas  is  here,  for  the  use  of  the 
inhabitants  by  tne  proper  authorities. 

In  economy  of  management,  may  the  management  by  the  town 
eooipete  in  economy  with  the  management  by  joint-stock  compa- 

niea  7 Quite  as  oieap,  even  where  the  same  joint-stock  company 

supplies  the  whole  town ;  but  much  cheaper  where  there  are  two 
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iTrjhoiMi    cottipanieB  competing  in  the  same  town,  where  diere  are  two  Ma  of 
officers  and  establishments  to  be  paid  for. 

The  chief  imputed  faults  of  local  public  management  are  carp- 
lessness  in  respect  to  small  savings^  redundant  em  underworks! 
establishments  of  officers  appointoi  and  promoted  Axim  party  or 
private  favouritism^  rather  than  from  any  proper  quaUfteatiocs, 
having  no  interest  in  anything  but  the  receipt  of  their  salaries  with 
the  least  trouble^  inaptitude  to  adopt  improvements  suggested  hy 
the  progress  of  science,  jobbing  in  obtaining  supplies;  in  tb«$e 
respects  what  advantages  are  possessed  by  management  by  to^-m' 

officers  as   compared  with  joint-stock  companies? In  the<e 

respects  joint-stock  companies  have  really  no  advantages  over  town 
management;  the  joint-stock  directors,  after  all,  are  only  trade9- 
meii>  who  have  their  own  separate  business  to  attend  tD»  aud  gene- 
rally they  have  no  scientific  knowledge ;  and  jointHStoek  appoint- 
ments  go  as  much  by  favouritism  as  towns'  appointments.  A 
public  officer  managing  such  an  estaUisliment  for  a  tnwn  has 
always  abundance  of  inspectors.  I  am  persuaded  that  I  riioiild 
have  had  a  much  easier  post  of  it  if  I  hsd  been  managing  for  a 
joint'-stock  company. 

Have  you  considered  how  far  the  disadvantagea  incident  to 
either  S}stem  might  be  met  by  any  system  of  oontrael  manage- 

ment  ? There  might,  perhaps,  be  some  system  of  checks  or 

management  applicable  to  water ;  but  I  do  not  think  there  eouki 
be  in  respect  to  gas,  for  a  contractor  for  gas  might  make  it  10  per 
cent,  worse  in  quality,  and  the  consumer  nave  no  possibte  means  of 
checking  it.  I  have  not,  however,  considered  the  subject  of  con- 
tract management. 

In  a  moiderate-siied  town  or  district  do  you  think  that  mx? 
superior  officer  might  superintend  all  the  erdinaty  pttblie  wofis 
when  established,  including  supplies  lof  water  and  gas? — ^-Witli- 
out  any  difficulty  whatever,  it  woukl  enable  a  district  to  pw 
a  better  salary  to  a  superior  officer.  They  are  now  often  joined  by 
trading  companies. 

If  the  town  supplied  the  interior  pipes  and  6ttings  under  one 
contract,  could  it  not  do  it  much  cheaper  ?  Yes;  die  private 
tradesmen  often  charge  high  pricesw  Under  one  contract  or  supply 
it  might,  perhaps,  be  done  10  per  cent,  cheaper. 

And  would  it  not  be  done  much  better? ^Yes;  but  what  is 

to  become  of  the  traders  at  present  engaged  in  the  business.' 
There  aie,  perhaps,  70  master  tradesmen  in  Manchester  employed 
ill  the  supply  of  gas  fittings  in  the  interior  of  the  premises. 

That  is,,  70  masters  make  profits  instead  of  one,  adding  thereby 
to  the  expenses  of  the  consumer  7«- — Yes>  no  doubt. 

The  question  was  not  put  with  reference  to  old  districts,  bat  \» 
etueidatB  the  principle  oi'  the  supply  in  a  new  district,  wfaer0  no 
soch  interests  have  arisen  to  be  phced  in  composition  to  the  priticipie 
of  Obtaining  the  supply  at  the  cheapest  rate ;  aad  less  with  a  riefr 
H  9MffLim  of  gaa  tlian  the  quasdon  of  die  appiicabiikv  ef  the  J 
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prtnapk  to  the  8iip(dies  of  water  to  ths  houses  in  the  poorer  dlstricis,  ^';i>jj!"*' 
where  no  one  has  money  for  immediate  outlays,  and  the  capital 
requisite  for  taking  the  water  from  the  mains  or  pipes  being 
often  as  great  in  the  aggregate  as  that  required  for  the  outlay 
usually  by  the  joint«stock  companies  or  the  public.  Supposing  the 
puUie  to  have  the  means  of  doin^  it  by  one  contract,  as  you  sup- 
pose^ SO  per  cent,  cheaper  than  the  private  individual  can  do  It, 
will  it  tftol  be  practicable  for  the  public  also  to  relieve  the  private 
iodividual  from  the  difficulty  of  the  first  outlay,  by  spreading  the 
pajrment  over  a  period  equivalent  to  the  duration  of  the  article  sup- 
pfod,  and  obtaining  the  return  of  principal  and  interest  by  instaV 
mentB  7  Thus,  supposing  the  ordinary  wear  of  interior  gas  fitlincrs 
to  be  15  yeara,  dnd  the  cost  of  fitting  up  a  shop  to  be  5T,  would  it 
not  facilitate  the  extension  of  the  supply  if,  instead  of  asking  the 
yearly  occupier  to  pay  down  51.  for  fittinss,  which  may  be  worth 
iiotMojg  if  he  have  to  leave  the  next  year,  the  expense  were  charged 
and  defrayed  by  an  extra  rate  of  lOff.  per  anntim,  or  whatsoever 
sunk  might  suffice  7-^-^No  doubt  it  would  facilitate  the  extension 
of  the  c(msumption. 

What  is  the  smallest  sized  place  for  which  you  know  that  gas 
has  been  supfdied  ?^^^-^The  smallest  place  of  which  I  have  heard 
is  Melrose,  in  Scotland;  that  is  a  small  place, with,  perhaps,  1000 
inhakiilmts.  The  capital  invested  is  8001.,  and  a  man  acts  as 
manager,  stoker,  and  lamplighter,  and  in  fact  does  everything  at  a 
salary  of  26/.  a-year,  and  6  per  cent,  is  paid  on  the  outlay. 


Mb.  alderman  HOPKINS. 


Arb  you  chairman  of  the  Paving  and  Soughing  Committee  of 

the  town  council  of  Manchester  ? Yes,  I  am. 

Will  you  state  the  difficulties  encountered  by  the  Committee  iti 
the  prosecution  of  its  labours,  and  which  have  obstructed  their 
progress? ^The  Committee  have  for  some  considerable  time 

Sast  had  a  fund  of  10,000/.  placed  at  their  disposal  to  enable 
Hem  to  proceed  with  the  sewering  and  paving  of  those  streets. 
within  the  township  of  Manchester  which  are  not  repairable  by 
the  public. 

By  the  local  Acts  of  Parliament  imder  whidi  the  business  of 
the  lownship  is  conducted,  when  one-half  of  any  of  the  streets  is 
bulk  upon  or  enclosed,  th^  may  be  sewered  and  paved  by  the 
Committee ;  and  when  completed,  the  money  expended  may  be  re- 
covered from  the  owners^  in  order  that  it  may  be  used  in  a  similar 
w«iy  in  other  streets  coming  under  the  provisions  of  the  Acts. 

But  practical  diftculties  have  been  experienced  in  recovering 
the  money  thus  expended,  resulting  principally  from  equivocal 
ownership  and  poverty.  And  the  Committee  soon  discovered  that' 
the  sum  of  money  intrusted  to  them  for  sewering  and  paving  the 
whole  township  was  sunk  in  a  small  number  of  the  streets,  and  the 
reoov^ry  ef  it  from  ttte  owners,  has  been  so  sh>w  that  the  Corn- 
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Mr.  AuumuQ   mittee  have  been  unable  to  do  vaote  work  in  a-year  than  say  20  or 

^     '      30  streets,  requiring  an  outlay  of  say  from  12,000/.  to  15,000/., 

although  more  than  500  streets,  but  many  of  them  small  ones* 

are  in  a  condition  to  be  proceeded  with  under  the  pdmrisioiift  cf 

the  Act. 

The  Committee  have  felt  reluctant  to  take  those  prompt  means 
which  the  law  has  provided  to  recover  from  the  owners  the  money 
due  by  them ;  hence  a  general  delay  has  arisen  in  obtaining  re- 
payment, and  there  are  many  cases  where  land  is  uncovered  with 
buildings,  and  not  used  for  beneficial  purposes,  and  the  legal 
owners  are  poor ;  whilst  in  other  cases  the  buildings  are  unoceu^ 
pied ;  and  in  numerous  cases  where  they  are  occujHed  the  ownere 
are  so  poor  that  the  money  is  obtainable  only  by  small  loslaliiieQia  ; 
and  frequently  the  Committee,  in  accordance  with  a  proviaian  in 
one  of  the  local  Acts,  have  to  collect  the  greater  part  or  the 
whole  of  the  rents  from  the  tenants ;  these .  and  other  drctioi'* 
stances  prevent  them  from  obtaining  the  money  they  have  expended 
in  such  time  as  would  enable  them  to  sewer  and  pave  the  tovnship 
within  a  moderate  period. 

The  general  body  of  the  Commissioners  of  Police,  which  then 
had  the  management  of  the  business  of  the  township,  a  short  timo 
ago,  voted  au  additional  sum  of  3000/.  to  the  Paving,  &c. 
Committee ;  but  the  general  fiind  of  the  Commissioners  was,  at 
the  time,  and  is  yet,  in  so  low  a  condition,  that  the  Coomiitteefaaxr<e 
not  been  able  to  make  much  use  of  that  grants  and  their  labours 
in  sewering  and  paving  consequently  continue  to  be  matarially 
impeded. 

The  town  council  now  acting  for  the  township  of  Mandiester, 
instead  of  the  late  Commissioners  of  Police,  have  power  to  allow 
to  owners  three  years  in  which  to  repay  the  expenses,  with  inteivst, 
of  sewering  and  paving,  but  the  Committee  have  not  recommended 
that  that  power  should  be  used^  as  it  would  evidentlj'  soon  lock  up 
all  the  funds  which  the  Committee  have  at  their  disposal,  wbee 
their  further  proceeding  would  be  arrested. 

From  an  early  period  in  the  proceedings  of  the  Comofdttee,  I 
have  suggested  that,  to  enable  them  to  proceed  with  greater  rapi- 
dity, money  might  be  borrowed  on  security  of  the  lo^  rate  (the 
police  rate)  for  the  township ;  and  to  avoid  pressing  with  too  much 
severity  on  the  owners,  more  time  might  be  given  to  them  to  repay 
the  expenses,  they  being  charged  with  interest  on  the  money  due; 
but  it  did  not  appear  to  other  parties  that  there  was  a  neoessky  for 
the  adoption  of  such  a  course. 

The  principal  objections  which  now  present  themselv^es  to.  the 
adoption  of  this  course  ai*e — ^first,  that>  according  to  the  present 
state  of  the  law,  not  more  than  I3d.  in  the  pound  on  the  asseasnieut 
of  the  township  can  be  raised  in  one  year,  and  the  whole  or  nearly 
the  whole  of  that  sum  may  be  required  for  lighting,  deansing,  &cl, 
the  township,  so  that  no  adequate  security  can  be  offered  for 
money  proposed  to  be  borrowed ;  and  secondly,  that  the  prori* 
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sions  of  the  law  relatiiig  to  paving  and  soughing  are  of  so  vas ue  a   Mr.  Aidcinaa 
character  as  to  make  it  imprudent  to  expend  a  large  sum  of  the       **«pk>»». 
nUe-payers*  money,  the  recovery  of  which  might  depend  upon  the 
uncertain  result  of  legal  process. 

The  former  of  these  objections  might  be  met  by  power  being 
obtained  in  a  new  Act  of  Farliament,  to  raise  a  larger  sum  than 
Md.  iu  the  pound ;  but  to  this  it  is  presumed  that  the  rate- 
payers would  object^  unless  the  application  of  the  additional  rate, 
that  might  then  be  raised^  were  carefully  guarded  and  restricted. 

The  second  objection,  relating  to  the  vagueness  of  the  law,  and 
the  consequent  risk  of  a  large  sum  of  money,  might  possibly  be 
obviated  by  a  clause  providing  that  no  objection  to  repayment,  on 
account  of  non-liability,  shall  be  valid  unless  ijt  be  made  within  one 
month,  or  three  months,  after  Ihe  street  shall  be  finished. 

There  can  be  no  doubt  that,  if  in  addition  to  the  present  paving 
fund,  say  30,000/.,  were  to  be  placed  at  the  disposal  of  the  Paving 
Committee,  they  would  be  able  to  proceed  with  far  greater  rapidity 
than  they  can  at  present,  and  to  meet  pretty  fully  the  requirement 
of  the  case;  whilst  if  power  existed  to  give  10  or  20  years'  credit, 
portions  being  paid  annually,  the  poorer  owners  might  not  be  more 
distressed  than  they  are  at  present  in  making  their  payments. 

But  in  the  event  of  such  powers  being  obtained  as  those  alluded 
to,  it  would  obviously  be  only  prudent,  in  order  to  secure  the  rate- 
payers from  ultimate  loss,  to  give  the  town  council  power  to 
recover,  after  due  notice,  any  money  that  might  remain  unpaid,  by 
the  sale  of  the  land  and  buildings  in  respect  of  which  the  owners 
had  been  made  liable.  These  remarks  are  to  be  taken  as  coming 
from  me  as  an  individual,  without  the  sanction  of  the  Paving,  &c.. 
Committee. 


HENRY  AUSTIN,  Esq.,  Architect. 

Have  you  had  any  (and  what)  occasion  to  examine  the  habitations 
of  the  labouring  classes  in  the  eastern  districts  of  the  metropolis  ? 
■—I  have  witnessed  much  of  the  condition  of  these  habitations; 
I  was  resident  engineer  to  the  Blackwall  Railway,  and  we  cut 
through  some  of  the  poorest  property  in  that  district,  which  is 
perhaps  one  of  the  worst-conditioned  districts  in  London. 

How  far  do  the  descriptions  by  Mr.  Liddle,  the  medical  officer 
of  the  Whttechapel  Union,  of  the  tenements  coincide  with  your 
own  observations? ^They  generally  coincide  with  my  own  obser- 
vations. The  rooms  were  small,  generally  under  100  square  feet, 
varying  from  8  by  10  to  10  feet  by  12,  and  generally  under 
8  feet  in  height ;  always  occupied  by  one  family.  The  inmates, 
houses,  and  everything  in  them,  horribly  filthy ;  and  there  was 
such  a  complete  want  oPventilation  that  it  was  extremely  offensive 
to  go  info  their  rooms  on  account  of  the  smell.  The  privies  were 
frequently  dose  upon  the  back-door,  always  in  a  neglected  and 
offensive  condition^  and  frequently  running  over. 
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Henry  A«rtfai.       Ju  \^hat  conditioti  did  you  find  the  subsoil  on  foundadoos  iu  the 
line  of  the  ^strict  where  the  Blackwall  Railway  was  constructed  ? 

^It  was  the  state  of  that  soil  which  first  drew  my  attention  to 

the  necessity  of  abolishing  cesspools  in  towns.  I  found  that  the 
fsecal  matter,  or  the  soakage  from  the  cesspools,  had  in  some  casas 
actually  joined  from  house  to  house. 

Then  the  population  were  living  on  a  vast  dung-heap,  were 

they  not  ? ^The  soil  in  the  immeuiate  connection  with  the  hous» 

and  surrounding  the  foundations  was  so  saturated  from  the  cesspools 
as  to  be^  in  my  opinion,  in  a  worse  condition  than  in  dung-heaps. 
It  was  exceedingly  offensive  to  remove,  and  it  was  constantly 
matter  of  remaru  how  human  bsings  could  be  found  to  do  it. 
When  exposedj  it  drew  forth  the  complaints  of  the  neighbours  at 
some  distance.  I  have  no  hesitation  in  expressing  my  opinion 
that  in  all  town  districts,  and  in  all  districts  wherever  any 
drainage  can  be  got,  the  use  of  cesspools  ought  entirely  to  be  pro- 
hibited. 

tn  what  condition  were  these  places  in  respect  to  supplies  of 

water? Some  of  them  had  water-butts,  but  this  was  not  always 

the  case;  they  were  frequently  supplied  from  one  cock  in  the 
court ;  the  butts  were  always  uncovered,  and  they  must  have  re- 
ceived the  soot  and  dust  and  dirt  of  the  nelghbournood. 

You  are  aware  that,  by  arrangements*  (or  keeping  water  con- 
stantly in  ^ach  separate  tenement,  night  and  day,  the  necessity  of 
water-tanks,  or  of  recourse  to  common  stand-cocks  or  pumps>  may 
be  avoided  ? ^Yes ;  I  am  aware  of  that. 

Where  such  arrangements  cannot  be  made  for  having  water 
constantly  on  so  as  to  supersede  the  necessity  of  using  water-tanks, 
do  you  consider  that  the  cleansing  apparatus  of  the  nature  of  the 
water-closet  may  be  simplified  and  ciieapened  ?  Have  you  de- 
signed an  apparatus  of  this  nature? Yes;  the  annexed  is  a 

drawing  of  it.  I  have  thought  the  removal  of  the  cesspool*  an 
object  of  such  great  sanatory  importance  that  I  have  turned 
my  attention  to  this  subject.  It  appears  obvious  that  an  appa- 
ratus of  this  nature,  adapted  to  the  dwellings  of  the  poor,  must 
be  extremely  simple,  strong,  and  economical ;  but,  above  all,  I 
believe  it  most  important  that  it  should  be  self-acting :  sabiecl 
to  the  caprice  and  neglect  of  every  user,  it  would  be  impossible, 
among  the  poor,  that  such  places  could  be  kept  in  a  pure  and 
wholesome  state.  I  have  designed  an  S4)paratus  keeping  these 
requisites  in  view. 

At  what  expense  do  you  consider  that  it  may  be  construcled  f 

It  may  be  constructed  and  fixed  complete  for  50  shil&Bgs, 

supposing  water  laid  on  and  the  drain  constructed. 

what  do  you  find  to  be  the  expense  pf  iemptying  or  keming 

cesspools  cleansed? From  1/.  to  1?.  10*.  per  annum,  or  from 

&f.  to  7Jrf.  weekly. 

Do  you  concur  in  the  practical  estimates  of  Mr.  Poden,  that 
all  that  is  required  for  the  drainiige  swd  cleansmg  of  bouses,  sup- 
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Mods  f  Acnoif. — ^Tho  wtigbt  of  the  penon  sittiug  upon  the  leat  A  forc^H  up* 
ward  the  rod  B,  which  ia  uttached  thereto  at  the  back,  and  causes  the  valve  C  at 
the  other  end  of  the  lever  D  to  close  the  lower  aperture  of  the  service-box,  and  to 
open  the  upper  one,  allowing  it  to  fill  with  water. 

Un  the  peraoii  rising  from  the  seat  the  rod  falls  by  reason  of  its  weight,  biinging 
the.TAlvti  to  its  original  (losition,  when  ihe  whole  body  of  water  ruaihes  down  to  the 
basin.  The  pi^^  h  is  very  cunslderably  greater  than  what  in  generally  used,  and 
is  differently  connected  with  the  basin,  and  the  iau  or  distributor  F  is  peculiarly 
couatructed  so  ae  not  to  impede  the  water,  consequently  the  same  quantity  acts 
with  very  much  increased  eil'ect,  its  whole  power  and  velocity  being  prtserved  for 
cleansing  the  basin  and  drain,  instead  of  bein^i^  destroyed  and  frittered  away  ;  thus 
fell  the  noisome  inconvenienees  arising  from  neglect  are  at  once  olTiotedi  and  thf 
ckMct  preserved  in  a  healthy  and  pure  kiaie. 

posing  that  proper  supplies  of  water  are  obtainable^  may  be  had 

at  an  expense  of  about  2Jrf.  per  week  ? Yes ;   and  that  an 

improved  apparatus,  such  as  I  have  described,  would  not  hicur  an 
additional  rent  of  a  halfpenny  per  week. 

If  is  stated  that,  under  the  old  construction  of  chimneys,  where 
width  was  required  to  allow  climbing  boys  to  go  up  and  sweep 
them,  seven -eighths  of  the  heat  was  allowed  to  escape  up  the 
chimney,  but  that  a  5  or  6-inch  fire-brick  tile  tube  would  now  give 
a  better  draught  and  a  warmer  room.  Can  you  state  what  economy 
of  construction  would,  under  such  a  change  in  this  respect,  be 
practicable  for  this  class  of  tenements? About  II,  per  room; 
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^tnryAjniitt,  |m^  ^]iq  fiaving  in  fiiel  and  the  additional  comfort  from  a  bdter 
construction  of  fire-place  and  flue  would  be  emnmous. 

What  amount  of  rent  did  you  find  paid  for  the  rooms  in  the 

district  you  have  been  speaking  of? 1  cannot  say  that  I  am 

well  acquainted  with  their  rents>  but  2s,  6d.  per  wedc  was  an 
usual  rent  to  pay* 

Have  you  been  called  upon  to  advise  upon  or  direct  thebuikling 
of  any  tenements  of  the  labouring  classes,  or  to  study  their  eco- 
nomies ? 1  have  erected  some^  but  not  any  large  number  of 

such  tenements ;  but  the  dreadful  condition  of  great  ntunbers  of 
the  habitations  of  the  poor^  both  in  the  east  and  west  of  the  me* 
tropoh's^  having  been  forced  upon  my  notice  while  othefwise  pro* 
fessionally  engaged  in  those  districts,  I  have  been  led  to  coonder 
the  causes  of  their  wretched  state,  and  to  study  attentively  the  eco* 
nomies  of  this  class  of  buildings. 

You  are  aware  that  the  tenements  built  for  the  labouring  classes 
are  often  most  extensively  constructed  by  persons  almost  of  the 
class  of  labourers^  having  little  or  no  capital,  borrowing  the  money 
sometimes,  bartering  their  labour  for  materials,  having  ittde  in* 
formation  to  supply  extended  views  and  pressing  need  A>r  the  most 
immediate  returns,  and  to  avoid  all  unnecessary  immediate  outlay 
which  shall  not  be  demanded  by  the  intelligence  of  their  tenaiots 

or  customers  ? Yes,  they  are  frequently  persons  who  have  saved 

a  little  money,  and  have  risen  from  the  labouring  class.  Many  of 
the  class  of  artisans,  bricklayers,  carpenters,  masons,  will  unite 
together  to  build  houses  on  exchange  of  work.  Their  want  of  in- 
formation  is  shown  by  the  frequent  disadvantageous  arrangement 
of  such  buildings ;  much  needless  exjpense  is  incurred  in  this  way. 
Although  wretchedly  constructed,  with  the  most  pinching  economy 
of  material,  better  tenements  might  often  be  erected  at  less  expense. 

In  respect  to  the  acknowledged  necessities  and  essenciab  for 
healthy  nabitations,  a  house-drainage,  combining  the  economieal 
means  of  cleansing,  and  for  that  purpose  cheap  sopplies  of  good 
water  laid  on  in  the  house,  would  it  not  be  equally  a  peculiar 
bmiefit  to  this  class  of  builders,  in  respect  to  these  essentials,  to 
relieve  them  of  the  necessity  of  the  immediate  outlay  by  its  b^ng 
done  under  a  public  authority  commuting  it  into  a  rate  or  rent, 
and  an  important  public  security  to  provide  that  the  work  shaU  be 
doneefiSciently  as  well  as  economically  under  the  directions  of  com- 
petent officers? 1  decidedly  agree  that  it  would  be  of  great 

advantage  that  the  house-drainage  and  the  laying  on  the  6up|rfies 
of  water  should  be  under  public  control.  I  do  not  conceive  it  on 
ever  be  properly  done  in  any  other  mode.  The  drains  that  art 
supplied  in  this  class  of  buildings  are  usually  ignorantly  con* 
structed,  and  consequently  inefficient,  and  frequently  a  80uit»  of 
nuisance  and  subsequent  expense.  The  supplies  of  water  also  are 
often  imperfect,  and  at  all  times  disproportionately  expensive. 
In  erecting  some  small  tenements  recently  in  the  eastern  part  of 
the  metropolis,  I  had  made  all  arrangements  for  supplying  water 
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in  diem  at  a  height  of  10  feet.  To  my  great  surprise,  on  its  being  HewyAttrtin, 
laid  on,  it  urould  not  serve  at  a  height  of  seven  feet  from  the 
street,  although  the  situation  was  low.  Double  the  expense  was 
incurred,  and  daily  labour  is  caused  to  raise  it  to  the  required 
height.  Supposing  houses  for  the  labouring  classes  to  be  built 
chiefly  by  the  claas  of  b>nlders  who  now  construct  them,  it  would 
be  pecMJarly  advantageous  to  charge  such  expenses  as  a  rate  or 
psnlf  and  it  will  be  the  only  mode  of  getting  the  work  done  for  the 
labouring  classes. 

Would  you  deem  it  a  peculiar  aid  to  this  class  of  builders  to 
have  the  advantage  of  a  public  survey,  giving  them  proper  levels, 
and  well-considered,  and,  as  far  as  may  be,  pre-appoinfed  lines 

of  drainage  ? ^That  is  of  course ;  much  of  the  drainage  now  done 

by  every  class  of  builders,  and  for  every  description  of  houses,  is 
subject  to  constant  mistakes;  is  found  to  be  at  least  frequently 
very  ineflScient,  and  has  often  to  be  altered  at  much  expense. 

Considering  always  the  necessity  of  strict  economy,  and  avoid* 
ifi$f  aU  increase  of  immediate  outlay  that  is  not  a  means  to  a 
refiuddoQ  of  some  actual  charge,  lookmg  to  the  protection  of  the 
class  most  needing  it,  as  respects  new  districts  exclusively, — ^what 
regulations  of  the  nature  of  building   regulations  do  you  deem 

re«}vnsite  for  new  districts? Much  of  the  existing  course  of 

building  regulations  I  think  superfluous,  and  would  have  a  bad 
effect  in  new  districts.  It  appears  to  me  impossible  to  prescribe 
with,  safety  details  to  meet  every  case  that  will  not  act  in  many 
cases  as  serious  obstructions.  All  legislative  interference  beyond 
what  is  absolutely  required  for  the  health  and  well-being  of  the 
community  tends  to  increased  expense  of  dwellings,  entailing  among 
the  poor  serious  evils  without  proportionate  advantages* 

To  what  extent  do  you  deem  regulations  as  to   party-walls 

neeesaary  for  tenements  inhabited  by  the  labouring  classes  ? 

I  consider  the  principle  of  the  prevention  of  fire  is  carried  too 
iar  in  prescribing  party-walls  for  this  class  of  buildings,  as  fires 
aeldom  or  never  occur  in  such  tenements. 

For  the  same  classes  do  you  deem  regulations  as  to  the  thick- 
ness of  walls,  or  the  materials  to  be  used  in  buildings,  necessaiy  ? 

^Certainly  not  to  prevent  houses  falling  down ;  for  such  houses 

seldom  do  fall  from  the  weakness  of  the  materials.  Regulations 
as  to  the  thickness  of  the  walls  do  not  ensure  good  foundations,  nor 
sound  materials  nor  proper  bonding  of  the  work,  from  the  failure 
of  wbidi  houses  most  frequently  fall.  Instances  may  be  given  of 
public  edifices  and  of  first-class  buildings,  from  the  custom-house 
downwards,  which  have  fallen,  although  the  walls  were  sufficiently 
massive. 

How  far  do  you  coincide  with  the  following  observations  of  Mr. 
Hosking,  the  Professor  of  Architecture,  in  respect  to  the  thickness 
of  walls  of  houses  intended  for  the  labouring  classes  ? — 
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Henr^Mtifl,       «  ^^h  respect  to  the  lodteriab  of  walls,  and  the  requisile  qtw- 
lilies,  have  you  paid  attention  particularly  to  that  subject,  a#  applicable 

especially  to  the  humbler  classes 'of  dwellings? 1  have,  and  I  would 

beg  leave  to  submit  the  following  remarks  upon  it:  '  Stone  and  brkk 
are  the  main  constituent  materials  of  walls.  Stone  walls  are  considered 
liable  to  absorb  and  give  out  moisture  freely,  but  any  injurious  effect 
from  this  may  be  counteracted  by  battening  and  lathtng  and  plaateriag 
against  them  on  the  inside.  Some  of  tbe  more  absorbing  atones  may 
be  plastered  on  the  outside  also  with  advantage ;  but  if  this  be  dcMie, 
it  should  be  with  materials  of  the  best  quality,  even  for  the  huoiblesi 
houses*  or  the  mortar  will  absorb  moisture,  and  do  more  barm  than 
good.  Such  plastering  should  be  made  with  a  cement  of  good  quality, 
or  lime  of  the  quality  of  blue  lias  lime,  and  sharp  siUoeoua  or 
quartzose  sand.  Brick  walls  ought  not  to  require  battening  to  receive 
the  inside  plastering;  walls  of  moderately  good  bricks,  one-and-a-half 
brick  thick,  will  always  do  without,  but  thinner  external  walls,  or  sudi 
walls  built  of  bricks  of  very  inferior  quality,  ought  to  be  battened  for 
lath  and  plaster  to  be  dry  on  the  inside.  I  say  bricks  of  very  inferior 
quality,  because  they  can  hardly  be  made  so  sofl  but  they  may  be  made 
strong  enough  to  bear  all  that  can  be  required  of  them  in  small  houses. 
What  we  have  to  do  is  to  render  walls  made  strong  enough  to  bear 
and  resist,  of  cheap  materials,  capable  of  retaining  heat  and  eieludtng 
moisture;  and  lath  and  plaster  upon  battens  on  the  inside  wiU  do  both. 
Good  plastering  on  the  outeide  of  thin  brick  walls,  and  proper  proteciioa 
to  the  walls  above,  will  often  sufhce  to  render  battens  and  laths  op  the 
inside  unnecessary,  as  these  involve  greater  expense.  We  have  in- 
stances of  wholesome  dwellings  where  the  walls  are  of  tempered  clay, 
with  gravel  in  it ;  and  such  walls,  properly  managed,  may,  I  think, 
oflen  be  made  available  for  cottages  where  stone  and  brick  are  dear. 
.  It  will  sometimes  happen  that  timber  is  the  cheapest  available  substanre 
that  can  be  obtained  for  enclosing  houses;  and  timber  framed, boarded 
on  the  outside,  and  lathed  and  plastered  on  the  inside,  will  inehide 
heat  and  exclude  moisture  very  effectually. 

*'  Do  you  think  battening  is  required  in  all  eases  with  stone  } 

I  think  ia  all  cases  with  stone;  I  know  no  kind  of  cheap  freestone  tlist 
would  not  encourage  damp  in  some  degree.  By  /  cheap,'  I  mean 
easily  worked. 

'*  Have  you  any  other  remarks  to  make  upon  that  point  as  to  the 

materials  of  the  walls? 1  should  say  that  drains  and  the  footings  lo 

walls  should  be  of  materials  of  the  best  quality.  It  is  generally  im- 
portant that  the  mortar  in  which  the  bricks  and  stones  are  set  in^w^ilb 
should  be  of  good  quality ;  but  if  the  walls  be  plastered  inside  and  out, 
it  is  of  very  little  importance  what  the  setting  mortar  is;  that  is,  in 
low  buidings  of  light  weight. 

''  Have  you  any  observations  to  make  with  respect  to  the  substance 

of  the  walls  of  cottages  ? ^I  would  remark  generally,  that  walls  taay 

be  safely  built  as  fence-walls  to  a  height  of  6  or  8  feet  above  ^preadiog 
footings  half  a  brick  thick,  with  narrow  piers  a  brick  thick  on  al- 
ternate sides  at  short  intervals,  and  with  hoop-iron  bonding  laid  along 
at  every  2  or  3  feet  in  height,  to  stitfen  and  connect  the  work.  Eft- 
closing  walls  to  cottage  yards  and  gardens  may  be  built  much  more 
cheaply  than  they  are  built,  with  a  little  skill,  in  that  way. 
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^  Do  yoa  apply  this  to  tke  citenial  walls  ?-^*— I  think  walls  so  built  H«iiryAiH*iii, 
may  he  inade  afectual  for  the  party  walls  of  cottages,  bat  they  would 
ba  too  thin  to  retain  heat  and  exclude  moisture  as  external  walls; 
tboogh,  with  piers  judiciously  disposed  to  carry  the  floors  and  roofs, 
and  aided  by  hoop-Iron  bonding,  to  communicate  the  strength  of  the 
stronger  to  the  weaker  parts,  what  are  really  not  more  than  half-brick 
walls  oaay  be  made  stiong  enough  for  cottages  of  15  or  20  feet  in  height. 
Walls  one  brick  thick,  with  narrow  brick-and-a-half  piers,  at  short  in- 
terrals  on  alternate  sides,  may  be  carried  up  safely,  as  the  party  and 
extrmal  walls  of  houses,  to  a  height  of  25  or  SO  feet ;  and  by  in- 
creaaia^  the  pier?  a  iialf-brick  in  thickness  in  the  lowermost  10  feet, 
for  every  10  feet  of  greater  height  required,  a  wall  nominally,  and  in 
maay  iwspaeta  substantially,  but  one  brick  thick,  may  be  built  to  the 
height  of  70,  BO,  or  even  100  feet,  if  the  brick  be  of  good  quality  in  the 
lower  fMurts  of  the  structure.  If  you  call  to  mind  the  external  walls 
of  soma  of  the  most  splendid  ecclesiastical  structures  of  the  Pointed 
style,  yon  will  find  that  their  walls  are  yery  thin  compared  with  their 
height,  and  with  the  extent  of  the  buildings.  Their  power  of  resisting 
prassase  from  within  or  without  is  derived  from  the  buttresses  on  the 
ontsida,  and  the  shaAed  piers  projecting  from  their  faces  on  the  inside  ; 
and  1  would  carry  this  practice,  for  economy  of  space  and  materials,  into 
the  piastite  of  budding  genaraliy.  Make  the  wall  of  substance  enough 
to  carry  itself,  and  to  prevent  lire  from  eommunieatlng  from  one  side 
to  the  other,  and  add  to  the  wall  piers  or  buttresses  to  enable  it  to  carry 
any  requisite  extraneous  burden  and  to  withstand  any  pressure  to  which 
it  ean-  ha  exposed  laterally.  Cottages  or  other  small  houses  not  more 
than  90  feei  high  may  have  their  external  walls  one  brick  thick,  with 
piers  of  somewl&t  greater  substance  to  stiffen  them,  as  prolongations  of 
the  party-walls  slightly  widened,  and  tiie  party-walls  need  not  be  gene* 
rally  4liieiier. 

*^  Suppose  the  party-wall  is  solid,  would  not  it  answer  for  the 
purpose  of  a  buttress  without,  having  an  external  projection  ?  ■■■■  ■!  pro* 
pose  to  reduce  the  general  substance  of  the  party-wall,  and  to  give  it  suf- 
ficient strength,  by  means  of  piers  conveniently  disposed,  that  the  in- 
cluding space  may  not  be  unnecessarily  or  iuconveniently  occupied 
with  walling,  which  is  commonly  the  case.  I  contend  that  both  space 
and  materials  are  wasted  in  building  party-walls  throughout  of  the 
thidoMss  flequired  at  intervals  only. 

'*  Do  you  think  that  a  wall  made  as  you  describe  for  the  purpose  of 
acoBomy,  which  is  not  to  be  in  some  part  of  it  more  than  half  a  brick 
thick,  would  be  thick  enough  to  keep  out  the  variations  of  tempe* 
ratisre  la  this  climate  ?^>-— Battened,  lathed,  and  plastered  upon  the 
inaidet  it  would,  I  believe,  be  more  effectual  than  a  d-inch  wall  without 
the  Iwtteniug  and  lathing. 

'*  Then  you  would  not  contemplate  it  without  the  battening?—** 
I  would  not  contemplate  it  as  an  external  surface- wall  without  the 


**  You  think  that  the  battening  and  plastering  would  be  cheaper 

than  additional  thickness? Under  some  circumstances  it  would ;  in 

London  it  would  not  be  so,  but  there  are  many  places  where  it  would. 
Lately  I  made  a  design  for  some  workmen's  cottages  in  a  part  of  the 
country  where  brioks  are  very  dear;  wc  hoik  the  footing-walls  of  stone- 
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Beary  Aonin,  rubble,  aud  made  the  stipersiructure  almost  wholly  of  timber,  except  m^ 
***•  to  the  parly-walls,  which  are  of  brickwork,  and  carried  out  bejond 
the  external  faces,  to  ciH  otf  the  communication  between  the  wood- 
work of  the  separate  tenements.  There  are  places  at  which  it  may  be 
cheaper  to  batten  and  lath  and  plaster  a  thin  wall  than  to  make  a 
greater  substance  of  brickwork. 

**  You  consider  that  the  battened  wall  in  many  instances  is  much 
moreefiectiial  to  prevent  the  external  cold  coming  in  than  a  wall  of  tbt 

same  thickness  would  be  if  it  were  all  brick? Certainly,  and  th^i 

jiiatifies  the  |x>pular  opinion  that  an  old  wainscotted  room  is  wamn-  » 
winter  and  cooler  in  summer  than  a  room  plastered  upon  the  wails;  h 
is  because  there  is  a  body  of  air  intervening,  and  the  wood  is  a  leBe> 
good  conductor  of  heat ;  and  it  applies  in  exactly  the  same  manner, 
and  with  belter  effect,  to  the  battening  and  lath  and  plaster. 

*^  Taking,  therefore,  a  wall  of  any  given  width,  if  the  expense  wa& 
equal  by  battening  a  portion  of  it,  you  would  prefer  its  being  baUeoetl ; 
that  is  to  say,  if,  instead  of  having  a  foot  and  a  half  thick  of  brick,  you 
conid  have  it  a  foot  thick  of  brick  and  six  inches  batten,  you  wouM 

consider  the  battening  preferable? If  14  inches  of  brickwork  would 

give  me  strength  enough,  I  would  rather  have  14  inches  of  brick  and 
battening  inside. 

**U  the  expense  were  equal  ? If  the  expense  were  equal,  I  should 

prefer  it  for  the  comfort  of  the  dwelling." 

I  think  the  remarks  extremely  good  and  valuable;  I  Iiave  no 
doubt  that  if  better  attention  were  paid,  to  the  foundatious»  and  if 
the  building  of  walls  were  conducted  on  a  better  system,  and  .effi- 
ciently bonded,  both  expense  and  space  might  be  saved  in  the 
construction  of  this  class  of  houses. 

What  would  be  the  additional  rent  entailed  by  the  erection  of 
a  party-wall  of  the  thickness  usually  prescribed  for  a  fourth  rate 

tenement  ? 1  consider  that  upwards  of  1  Jd.  per  week  might  be 

saved  in  the  party-wall. 

Then  do  you  not  consider  it  safe  in  the  present  state  of  general 
architectural  knowledge  to  prescribe  by  Act  of  Parliament  either 
the  sort  of  materials  or  the  particular  modes  of  working  them  up  ? 

1  believe  such  legislation  to  be  not  only  ineffective,  but  that 

many  decided  improvements  in  buildings  is  consequently  checked. 
I.  may  instance  the  increased  use  of  iron  aixl  slate  that  mifbt 
advantageously  take  place,  improved  construction  of  flues  and  drains^ 
and  the  judicious  employment  of  superior  cement.  I  consider  that 
much  discretionary  power  should  be  vested  in  proper  officia] 
authorities  in  all  matters  of  constructive  detail.  I  have  no  doubt 
that  many  materials,  particularly  slate  and  iron,  would  be  used 
much  more  generally  if  it  was  not  for  the  statutory  restrictions. 

What  is  your  observation  of  the  effect  of  the  formjation  of  new 
lines  of  street,  as  a  means  of  improving  depressed  districts,  espe- 
cially in  respect  to  the  labouring  classes  ? ^It  is  a  freouent  argu- 
ment in  favour  of  opening  thoroughfares  through,  densely  crowded 
poor  districts,  the  great  blessing  they  will  prove  to  the  neighbour* 
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!mod,  in  distributing  the  inhabitants.  In  my  opinion^  there  cannot  HenfyAiwtiii, 
be  a  greater  mistake.  This  crowded  population  may  be  displaced, 
biit  cannot  be  removed  to  a  distance ;  for  the  nature  or  situation  of 
the  labourer  s  employment  will  invariably  determine  the  locality  of 
his  habitation ;  and  until^  in  carrying  out  such  improvements, 
suitable  accommodation  is  provided  for  the  disturbed  inhabitants, 
the  eviU.  of  overcrowding  in  the  immediate  vicinity  must  be  fear- 
iuily  aggravated.  In  the  disturbance  of  the  population  to  make 
way  for  the  Blackwall  Railway,  I  could  not  fail  to  observe  that  the 
same  poor  people  continued  in  the  immediate  neighbourhood,  which 
before -was  greatly  overcrowded.  Although  this  railway  cleared 
away  some  of  the  vilest  property  in  London,  I  do  not  hesitate  to 
say  that  it  was  an  injury  to  the  neighbourhood.  I  observe  that 
the  medical  officer  speaks  of  this  increased  overcrowding  as  a 
cause  of  ill  health.  It  always  mvst  be  so,  unless  a  proper  pro- 
vision be  made  for  the  disturbed  inhabitants:  the  labouring  classes 
canuot  go  great  distances  from  their  work. 

Would  it  have  been  a  hardship  upon  the  Bladiwall  Company 
iC  as  the  condition  of  their  being  allowed  to  take  down  a  number 
of  houies  occupied  by  the  labouring  classes,  they  had  been  required 
at  the  same  time  to  submit  a  plan  for  the  reconstruction,  andlo 
luiderfake  the  reconstruction,  of  an  equal  number  of  improved 
tenements,  for  the  accommodation  of  sudi  of  the  population  dis- 
placed as  might  choose  to  have  recourse  to  them  ? So  far  from 

its  being  a  hardship,  it  would,  in  my  opinion,  in  all  improvements, 
be  a  general  advantage.  In  the  case  of  the  Blackwall  Railway 
particularly,  as  they  were  compelled  to  purchase  many  plots  of 
ground  which  they  have  not  known  what  to  do  with,  and  are  still 
lying  waste,  which  would  have  answered  this  purpose  well.  They 
would  have  realized  a  fair  interest,  and  the  parties  displaced  have 
got  a  better  tenement  even  at  lower  rates.  I  would  decidedly 
recomimend  such  a  provision  as  the  condition  of  improvement  bills. 
Have  you  been  led  to  consider  that,  without  any  increase  of  the 
expense  of  construction,  buildings  adapted  to  the  habitation  of 
persons   of  the  labouring  classes  may.be  more  advantageously 

arranged? Yes;   I  have  paid  considerable  attention  to  that 

circumstance,  and  I  would  beg  to  make  a  few  observations  thereon. 
It  IS  obvious  that  in  all  suggested  improvements  in  the  dwellings 
of  the  poorer  classes,  the  ultimate  expense  to  the  tenants  must  be 
the  primary  consideration.  If  sanatory  measures  are  adopted,  the 
ojjerafion  of  which  will  greatly  tend  to  the  increase  of  rents,  they 
will  surely  to  a  great  extent  fail  in  their  object.  Although  apart 
from  the  consideration  of  expense,  the  proper  methods  that  should 
be  pursued  will  admit  of  little  question,  it  becomes  a  matter  of 
the  greatest  importance  to  consider  how  far  such  measures  should 
be  modified  to  suit  the  case  of  the  poor.  It  naturally  occurs  to 
every  one  that  wide  streets,  and  large  and  lofty  rooms  will  ensure 
a  greater  degree  of  ventilation,  but  it  does  not  follow  that  increased 

Jd  K  £ 
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UMiTAwib^  health  and  comfort  to  the  inhabitants  will  invariably  result.  If 
^*  a  wretched,  densely-crowded  district  were  cleared  away  and  rebuik 
on  this  system,  proper  accommodation  would  be  then  obtained  for 
only  half  the  former  number,  and  the  rents  per  head  would  be 
consequently  doubled,  and  it  is  clear  that  the  original  number 
must  lierd  together  to  reduce  them  to  the  former  level.  Thus 
the  evils  of  overcrowding  would  be  increased  by  the  very  tneaai 
adopted  to  prevent  them.  Instead  of  attempting  to  disperse  the 
inhabitants  over  larger  spaces,  it  appears  to  me  that  a  giveo  area 
should  be  made  to  accommodate  as  great  a  number  as  possible, 
consistent  with  the  healthy  comfort,  and  independence  of  th« 
tenants,  and  by  judicious  arrangements  these  edvantai^es  may 
certainly  be  secured  without  such  a  sacrifice  of  space.  The  poor 
cannot  afford  to  pay  for  large  areas  and  large  rooms^  and  there- 
fore the  adoption  of  such  must  be  productive  of  evil.  In  popu- 
:'  lous  places,  too,  the  crowding  together  of  great  numbers  in  a 
small  space  must  be  admitted  as  a  necessary  evil ;  any  attempt  to 
alter  this  would  appear  to  be  hopeless  ;  but  it  remains  to  adopt 
those  structural  arrangements  and  other  sanatory  measui«9  hesx 
calculated  to  mitigate  the  inconveniences  arising  from  this  un- 
avoidable condition.  The  first  and  most  important  object  would 
appear  to  be  the  judicious  laying  out  of  property,  that  the  utmost 
ventilation  and  other  sanatory  advantages  should  be  secured  with- 
out any  undue  sacrifice  of  space.  This,  the  very  foundation  of  all 
structural  improvement,  is  now  entirely  neglected,  left  to  the 
'  Ignorance  and  avarice  of  the  low  class  of  men  who  usually  erect 
such  tenements,  whereas,  under  proper  control,  and  by  good 
arrangements,  more  accommodation  might  often  be  obtained  for 
the  tenants  at  less  cost  to  the  landlord.  This  is  a  point  on  which 
it  is  impossible  to  provide  with  safety,  such  rc^ulaiions  an<l  re- 
strictions as  to  disposition  and  dimensions  that  will  meet  every  case. 
It  should  be  left  to  the  control  of  a  competent  officer,  whose  first 
duty  it  should  be,  instead  of  his  time  being  devoted  to  matters  of 
comparatively  trivial  account. 

What  means  would  you  suggest  for  ensuring  the  greatest 
amount  of  ventilation,  with  a  due  regard  to  the  economical  disposi- 
tion of  the  houses  P — — A  healthy  state  of  the  atmosphere  is  not  at 
iSa  times  secured  by  wide  spaces ;  it  is  infinitely  better  provided 
by  judicious  laying  out  of  property  than  by  requiring  thoroughfiu^ 
of  certain  dimensions;  nor  will  large  and  lofty  rooms  avau  while 
the  external  atmosphere  is  pent  up,  and  the  rooms  themselves 
crowded  to  excess,  and  no  means  provided  for  carrying  off  the 
vitiated  air.  As  no  limit  can  be  set  to  the  number  of  the  inha- 
bitants, a  large  room  is  productive  of  evil,  and  a  lofty  room  with- 
out proper  means  of  ventilation  will  not  ensure  such  a  healthy 
state  of  the  atmosphere  as  a  low  room  with  such  provision,  while 
the  former,  as  it  greatly  adds  to  the  cost  of  building,  tends  cUrectly 
to  the  increase  of  rents  and  to  further  over-^crowding.     The  erection 
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of  hoOsBs  back  fo  back,  I  do  not  consider  would  be  in  the  least  Kt^n^n^in. 
objeclionableTwith  proper  space  for  yard  or  other  external  accom- 
modation for  water-closets,  dust,  &c.  To  build  against  three  of 
(he  four  sides  of  a  house  should  certainly  be  prohibited.'  A  yard 
on  the  aide  of  a  liou^e  would  in  all  cases  be  preferable  to  the  back, 
bemg  ventilated  from  the  street,  and  readily  accessible  for  the 
reinoral  of  refuse,  while  back  yards  of  small  tenements  being 
completely  surrounded,  receive  no  ventilation,  and  being^  more  out 
of  sight,  are  generally  receptacles  for  dirt  and  filth  suffered  for  a 
length  of  time  to  accumulate  and  decompose.  I  have  endeavoured 
to  ilhtstrate  these  views  by  the  accompanying  plans  and  sketches. 
Fig.  I  is  a  plan  of  an  existing  court  in  Westminster,  called 
"Snow's  Rents,"  a  striking  example  among  many  norse,  of  the 
dreadful  condition  to  which  the  poorer  classes  are  reduced  from 
the  want  of  proper  structural  arrangements  and  control.  This 
court  is  of  considerable  width,  upwards  of  20  feet,  but  the  housAs 
are  mostly  without  yards,  and  the  refuse,  when  become  intolerable 
inside  the  houses,  is  deposited  in  the  court  itself,  the  whole  centre 
being  a  pool  of  black  stagnant  Sith,  that  accumulates  from  time 
to  time,  and  is  left  to  decompose  and  infect  the  whole  neighbour* 
hood.     A  sketch  would  convey  but  a  poor  idea  of  the  wretched 
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•  cliaracter  of  tliis  place,  but  I  only  wish  I  could  sccompaoy  it  mill 
the  faintest  notion  of  the  awful  stench  that  is  engenderatt  Iherr. 
Ventilation,  or  rather  a  healthy  state  of  the  aUnospbtire  is  im- 
possible. What  little  disturbance  of  the  air  does  take  pUce, 
would  appear  only  to  render  its  state  more  intoler^le.  Uowcw 
much  the  air  may  be  vitiated  inside  the  houses,  this  is  the  at^ 
of  the  fresh  air  to  replace  it,  and  no  wonder  that  the,  wretched 
inhabitants  should  not  be  anxious  in  such  cases  ibr  veotilatioD. 
The  chief  reasons  for  tliis  dreadful  state  are  the  want  of  yards  IB 
the  houses,  and  the  width  of  court  being  greater  than  mjuirol 
far  the  traffic.  Had  the  court  been  narrower,  this  accutnulatioo 
could  not  have  taken  place,  for  the  liouses  would  have  been  inac- 
cessible, and  some  other  provision  for  tlie  refuse  must  hare  ben 
made.  Had  back  yards,  however,  been  ailopled,  the  case  would 
have  been  nearly  as  bad,  as  they  would  have  been  quite  iseapable 
of  ventilation.'  In  juxtaposition  with,  this  plan,  I  have  .shown  a 
method  of  laying  out  the  same  space  of  giound  by  which  thtv 

Fig.  1. 
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^lifficulties  would  be  overcome*  and  the  whole  width  of  the  pro*  ^^*^  ^""^^ 
perty,  upwvda  of  60  feet,  >¥ould  be  admitted  to  a  free  circulation  '^ 

<»f  air»  and  a  small  yard  with  privy  and  dust-hole  provided  to  each 
coUage.  Comfortable  and  healthy  accommodation  would  be  pro- 
eiuvd  in  this  arrangement  for  even  a  greater  number  of  inhabitants 
thtta  at  present,  and  this  would  assuredly  invariably  result  from 
judicioiis  attention  to  the  disposition  of  the  nouses  in  all  such  cases. 
Were  this  important  subject  strictly  attended  to«  and  other  struc«- 
tural  arrangements  carried  out  under  one  good  general  system^  I 
am  prepared  to  show  that  property  of  this  description  would  pro* 
<iuee  better  returns,  while  the  poorer  classes  would  obtain  the 
benefits  of  ventilation,  drainage,  and  good  supplies  of  water  with- 
out addition  to  their  rents. 

What  is  the  condition  of  this  court  with  regard  to  drainage  and 

the  supply  of  water? ^There  are  none  whatever  there.     In  wet 

weather,  when  the  water  attains  a  certain  height  in  the  court,  it 
finds  its  way  into  an  open,  black,  pestilence-breathing  ditch  in  a 
neighbouring  court ;  but  in  the  ordinary  state  of  things  the  whole 
centre  of  this  place  is  one  mass  of  wet  decomposing  filth,  that  lies 
undisturbed  for  weeks,  from  which,  so  dreadful  is  the  effluvia  at 
times  arising,  that  in  the  tenants*  own  words,  ''  they  are  often  ready 
to  faint,  it's  so  bad !"  The  supply  of  water  consists  in  this :  that 
16  houses  are  accommodated  with  one  stand  pipe  in  the  court! 
On  the  principal  cleaning  day,  Sunday,  the  water  is  on  for  about 
five  minutes,  and  it  is  on  also  for  three  days  in  the  week  for  one  half 
hoiu*,  and  so  great  is  the  rush  to  obtain  a  modicum  before  it  is 
turned  oET,  that  perpetual  quarrelling  and  disturbance  is  the  result, 
and  water-day  is  but  another  name  for  dissension. 

Is  the  court  well  supplied  with  privies  ? No ;  there  is  one 

exposed  privy  at  the  end  of  the  court  for  the  use  of  the  inhabitants, 
male  and  female,  of  nine  houses,  which  has  not  been  emptied  for 
four  years  or  more,  and  in  seasons  of  wet  is  actually  overflowing 
with  soil. 

Hare  you  formed  any  estimate  of  the  expense  and  probable 
return  which  might  be  obtained  from  the  erection  of  houses  on  the 

same  ground  of  an  improved  construction? The  accompanying 

plans  exhibit  different  methods  of  laying  out  the  space  of  ground, 
called  Snow's  Rents,  with  a  view  to  perfect  ventilation,  either  as 
private  lodging-houses,  adapted  for  letting  each  floor  separately, 
or  as  private  dwellings.  My  object  in  producing  these  plans  is  to 
substantiate  the  opinion  above  expressed,  not  only  as  to  the  incal- 
culable benefits  that  would  result  to  the  poor  and  industrious 
classes  from  their  habitations  being  constructed  under  a  proper 
system  and  judicious  regulations,  by  a  superior  class  of  capitalists, 
but  also  as  to  the  opportunity  it  aftbrds  for  an  excellent  investment 
of  capital.  I  have  estimated  these  buildings  on  a  liberal  scale, 
and  the  result  more  than  confirms  that  opinion,  as  the  following 
summary  will  show.  The  estimate  for  a  row  of  buildings,  as  in 
fig.  3,  including  yard,  perfect  drainage,  self-acting  water-closet. 
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•  dust-bin,  water  )&id  on  to  each  floor,  and  annual  Biim»)y,  grouMl- 
rent,  end  insuranep,  amounts  to  4500/.  ThM«  ate  7S  natna,  ibr 
arerage  size  1 32  square  feet,  being  larger  thaa  the  exndng  mwrn. 
and  according  to  the  present  rate,  would  acooibmodate  about 
SOO  inhabitantB.  The  average  rental  ndW  paid  in  this  tile  j^aee, 
)t».  4j^.  per  week  per  rooro,  about  Hid.  per  head,  irould  retimi 
upwards  (£  10  per  cent,  upon  thti  outlay  necessary  for  substantially 
buildiug  the  whole,  with  t?ery  struclurai  arrangement  requiate  to 
teiKler  them  healthy  and  comfortable  dweltinga* 

Propottd"  Back  to  Back  "Houseiuiu  Fig.  3. 


Plaa  or  |in>pauil  "  Back  to  Bnk  "  Houwt  a*  in  Tig,  3. 


11^  H  kril^"!  I  \"U^\ 
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PnpoMd  "  Biek  to  Buk  "  Hoam  for  Ofwn  Oilrieti.  ^""^^ 


TIi«  trttkrn  of  the  IB  booiei  compMe,  t  in  Tig.  3,  will 

Tba  paiiog  mil  diiiuoiii  of  jxtAa,  ihe  eieclioa  of  Wktei- 
eloidi,  teir-aclian  appantui,  du^t-billl,  msiB  drain  iu 
CMiH  and  drain!  from  hnuKi,  cisliini,  *afM-]IIpea  fiiT 
Wfi^f  in  Ktrrj  room,  lUilu,  mcIh,  Jic,  c«n>iil(Iii 

CoiitiD);encr*~     — 


Ab  ■nnRa'antalof  2>.4^.  pl^iTMlc  perroom  will  retim        481  13 
The  Bnaiul  pipenditurB  in  repair*,  collcelion  of  rentt,WB»i« 

ratc(BndtBUi,Kn>undicnt,andia>urjiic«,lriliaiiionatfa  160   11 


RBTnafning  pBianniini  ....  £  321  3  0 
Baiog  upvBidi  of  10  per  caai.  upon  ths  oullair. 
Such  boildiaK*  should  be  colirrly  free  rrom  all  kiod  of  omaincnt  trndinj;  to 
DrrcBao  the  Bapenic  o[  croction  in  any  degree  that  wuuld  occuiun  Ihi  IcBit  addi- 
liDoal  tax  -upon  die  iBoanti,  buttbBt  tb*  dwelUnitB  o[  tha  poorer  clswaa  abould  at 
til  time)  ^reient  ai  cheerful  end  neat  an  (ppearaaea  at  painiblv,  ii  a  matter  of 
cniire  importance  IhiS  would  be  i^Frslly  imaiiiaed,  ■•  lending,  witlioiit  duubt,  to  B 
torretpondlnK  effect  npun  th*  inhabitant!  tbemtelTe*.  With  a  pio]>er  eierciie  of 
judginaiDt  and  laate,  boweTer,  much  nar  be  trequcnlly  aceampliihcd  towarilt  thii 
ead,  aod  tomewhat  of  an  arcbitwtural  cbaractei  obtained  at  Ihe  aasig  time  with 
Utile  or  no  addilioOBl  npeuia. 

The  diamond  tlatiog,  ahuwn  la  Iba  aecompanjing  tketcbei,  piadaeet  ■  vaif 
triiaOMBtBl  affect  in  exreuliou  ;  it  it  man  rcODomical  than  the  ordinBTjr  lUtiog', 
and  poBMtBBB  o<h«  impoitaat  BdfBstagai. 
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"™i!it"""'       ''  *""  always  appeared   to  me  that  many  greU  advantxge* 
would  result  to  the  poor,  if  the  errclion  of  their  dwellings  ooiild  be  j 
undertaken  by  a  better  class  of  meu  than  those  who  usually  c(b-  ' 
Htruct  them.     It  is  an  object  well  worthy  the  attentioD  of  capiLolisia. 
the  erection  of  suitable  houses  for  the  accommodatioB  of  the  pooier 
classes ;  for,  while  improving  their  condition,  a  good  interest  for 
capital  would  be  ensured.     Several  attempts  of  toe  kind  to  ame-    , 
liorate  the  coudition  of  the  humbler  classes  have  at  various  tiiDs   ' 
been  made,  and  it  may  excite  wonder  that  they  should  not  ban 
succeeded,  but  the  reason  of  their  failure  appears  to  me  to  be  simply 
this,  that  the  independence  of  the  tenants  has  not  bena  preaMred. 
These  instiluti(Nia  have  been  planned  in  their  structural  arrsn^ 
merits,  on  the  basis  of  hospitals  and  similar  establi^Hents.  «iitirelj    i 
of  a  charitable  and  dependent  nature.     The  privies,  wash-houses,   I 
water,  and  other  necessaries  have  been  in  common,  and  the  innaates, 
being  thus  constantly  thrown  together,  continual  disturbance  has 
been  the  invariable  consequence,  and  hence  the  necessity  of  a  con- 
trol being  exercised,  which  those  possessing  the  means  of  providing 
otherBCCommodation,andsofarbeing independent,  will  not  brook:    I 
such  institutions,  to  be  successful,  must  be  removed  in  their  charac-    | 
ter,  as  far  as  practicable,  from  any  appearance  of  charity  or  de- 
pendence.    The  object  should  he  to  render  the  tenant's  position 
an  independent  and  responsible  one.     One  man's  habits  or  interest 
should  interfere  as  little  as  possible  with  his  neighbour's.     All 
things  necessary  for  his  comfort  being  provided,  he  should  be  mada 
to  feel  that  the  possession  of  it  depends  entirely  on  his  om  good 
conduct.     With  such  inducements  for  improvement,   he  will  soon    | 
discover  that  he  has  a  responsible  part  to  act,  and  become  a  better 
character.     I  am  convinced  that  it  is  only  by  placing  the  inmates 
entirely  on  an  independent  footing  that  such  institutions  can  per- 
.    manently  succeed. 

iMffa%  BouMi,  Klcvation  and  FUn  of  •>  io  Tjg.  2. 
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In  the  accompanying  plan  I  have  endeavoared  to  embody  the   ^^7.  ^'»^i'> 
ciiief  requisites  for  such  an  institution,  but  in  a  single  sketch  this  '*^' 

can  only  be  very  imperfectly  accomplished.  The  building  should 
be  so  arranged  as  to  accommodate  the  greatest  number  that  it 
oonveoiently  may,  but  ivith  as  perfect  a  separation  as  can  be  re- 
cpiired.  All  the  rooms  Should  be  sn>all ;  it  is  surely  better  that 
di&rent  branches  of  a  family  should  sleep  separately  in  small 
rooms  than  in  one  large  one,  or  that  one  man  shoula  occupy  a 
room  little  larger  than  a  closet,  provided  ventilation  is  secured, 
than  share  with  others  a  much  larger  space.  Every  separate  set 
of  ^Mirtments  should  be  provided  with  a  water-closet,  perfectly 
\-entilated,  and  should  have  dust-bins,  smk^  and  coal-closet.  The 
apartments  should  be  arranged  in  different  numbers  to  suit  the 
rc^quirements  of  different  families,  to  avoid  under-letting.  The 
rooms  let  out  as  separate  sleeping-rooms  should  each  be  provided 
with  water  and  basin,  and  have  access  to  a  water-closet.  Nothing 
should  be  in  common  throughout  the  building,  except  the  passages 
and  staircases,  and  these  ^ould  invariably  be  external  in  front  of 
the  building,  and  treated  entirely  as  the  public  footways.  I'he 
passages  should  be  in  the  form  of  galleries,  constructed  of  open 
iron  work,  that  the  light  may  be  unobstructed,  and  that  greater 
cleanliness  may  be  preserved.  Staircases  of  the  same  material 
should  be  provided  at  each  end,  that  every  portion  of  the  building 
may  be  equally  accessible.  The  external  character  of  such  build- 
ings should  be  neat,  but  as  plain  as  possible,  and,  above  all,  devoid 
of  all  appearance  of  public  establishments. 


Extract  of  a  Letter  from  Mr.  W.  Dvcb  Guthrib,  rdating  to  the  w.  DygOothrto. 
appHeaium  of  Clay  Pipes  ybr  House-drains  and  Sewers  in  the 
Town  of  Ayr, 

After  much  consideration  of  the  best  system  for  the  con- 
struction of.  main  sewers,  I  have  at  last  arrived  at  such  con- 
clusions as  neither  i  nor  any  of  those  scientific  friends  whom  I 
havo  consulted  on  the  subject  arc  able  to  delect  any  mistakes 
in.  Tlie  first  leading  principle  wliich  I  am  desirous  shall  be 
distinctly  understood  is  this,  viz. :  That  there  is  no  other  proper 
moans  of  removing  the  debris  of  houses,  towns,  and  cities,  whe- 
ther large  or  small,  but  through  the  agency  of  water,  which 
cannot  be  too  abundantly  supplied. 

How  properly  to  direct  and  duly  to  economize  water  fur- 
nished for  this  purpose,  must  hence  be  a  matter  of  paramount 
importance.  That  none  shall  be  wasted  carelessly,  and  that  as 
small  a  quantity  may  on  all  occasions  be  rendered  as  efficient 
as  possible  are  matter  of  the  greatest  moment.  Tliese  there- 
fore are  my  cardinal  points. 

It  now  became  to  me  manifest  that  from  these  premises  the 
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w.  DyMOothito,  grand  object  would  be,  so  to  proportion  drains  that  Aeir  supply 
of  water  would  at  all  times  be  effectual  in  removing  soil  aad 
preventing  depositions  of  all  kinds; 

This,  it  is  clear,  could  only  be  done  by  causing  them  to  bear 
a  proper  ratio  to  the  roofage,  and  the  size  of  tubea  throogti 
which  water  is  conveyed  to  the  house  from  which  the  drain  is 
to  be  led.  Now  if,  as  is  almost  always  the  case,  the  water- 
pipe  of  an  establishment  leading  from  the  main  be  only  half 
an  inch,  or  say  an  inch,  it  struck  me  that  there  could  be  no 
necessity  for  a  construction  of  one  foot,  one  and  a  half  feet, 
two,  and  even  three  feet  calibre  to  conduct  this  water  with  its 
accompaniments  from  the  house  into  the  common  channel  or 
main  street  sewer,  it  having  merely  acquired  the  addition  of  the 
soil.  For  example,  if  I  furnish  a  house  with  water  by  means 
Of  a  half-inch  water-pipe,  it  is  clear,  the  most  that  a  drain  could 
ever  be  called  upon  to  accomplish  would  be  to  afford  a  conduit 
to  the  main  sewer,  but  if  water  can  flow  through  a  half-inch  tube, 
it  assuredly  can  meet  with  no  obstacle  or  hinderanee  to  its  pro- 
gress in  a  two  or  a  three-inch  tube,  care  beiag  taken  tirat  sufR- 
cient  strength  be  given  to  the  drain  tube. 

The  rule  for  the  size  of  the  drain-tube  is  therefore  simple, 
viz.,  to  the  calibre  necessary  to  carry  off  the  water  laid  on  add 
that  required  for  the  reception  of  the  rain  or  surface  water.  This 
is  readily  calculated  from  the  indications  of  the  rain  gauges  of  the 
locality.  I  conceive  that  the  crand  point  in  the  arrangemcsitB 
is  never  to  have  the  capacity  of  the  sewer  so  vast  that  the  ad- 
vantages of  the  force  of  the  water  which  it  is  intended  it  should 
transmit  shall  be  lost,  which  of  course  must  necessarily  be  the 
ease  if  such  disproportions  occur  as  that  which  I  have  already 
mentioned.  The  next  point  I  had  to  establish  was  the  nature  of 
*  the  materials  best  calculated  for  the  construction  of  condaits  for 
sewage,  as  it  was  apparent  no  brick  building  or  mason  work  (if 
my  data  be  correct,  of  which  I  have  now  no  doubt)  could  at  all 
be  made  available  for  sizes  so  small  as  that  which  I  contemplated 
introducing.  I  therefore  consulted  with  the  manufacturer  of  tubes 
of  terra  cotta  and  different  other  kinds  of  clay  as  to  their  ex- 
pense, and  the  probable  strength  which  might  be  given  to  tubes 
of  from  two  to  eighteen  inches  diameter,  and  the  result  was  in 
all  respects  so  satisfactory,  that  I  soon  came  to  the  conclusion 
that  no  house-drains  or  private  sewers  could,  by  possibility,  be 
perfect  in  their  operations  if  built  either  of  brick  or  stone,  and 
that  the  substitution  of  strong  tubes  of  small  calibre  made  of  in- 
destructable  materials  would  be  found  an  invaluable  improvement. 
As  the  strength  of  the  tubes  which  I  propose  using  as  conduits  for 
sewage  has  frequently  been  questioned,  I  beg  to  submit  the  fol- 
lowing fact,  which  proves  indisputably  that  objections  to  my  system* 
founded  on  this  basis,  are  perfectly  untenable.  A  few  specimens 
of  fire-clay  tubes  were  manufactured  in  the  neighbourhood  of 
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by  the  Graod^irton  Coal  Company,  anil  these  were>  in  w.i>jr«g^juUtti«, 
tile  presence  of  a  number  pf  sfcientific  and  interested  gentlemen^ 
tested  by  hydraulie  pressure,  when  it  appeared  that  it  was  not 
uatil  a  greater  prassure  than  that  equal  to  a  perpendicular  column 
of  srator  i£  900  feet  had  been  applied  that  they  oould  be  burst ! 
I  was  not  present  when  the  experiment  was  made,  but  Mr. 
Snaitb  rf  Deaostop^  and  several  distinguished  persons  who  were, 
iikfenaed  me  of  the  fact.  But  a  moment's  qonsidaratioa  will 
«arve  4o  euBvinoe  any  one  that  a  conduit  Soft  any  fluid  must  be 
stienger  if  ibrxned  in  conmiete  circles  than  if  made  up  of  nume^ 
lous  small  fragments  whicu  have  no  affinity  for  each  other ;  in 
fact,  which  ouy  preserve  a  form  or  shape,  by  the  sheer  force 
of  their  surronading  and  superincumbent  pressure.  Two  years 
have  elapsed  since  I  first  mooted  this  idea,  and  I  have  much 
satirfactioa  in  now  being  able  to  state  that  the  principle  was 
at  onoe  conceded  by  scientific  persons  while  {  was  in  London ; 
and  that  since  my  return  to  Scotland  there  has  not  been  a  single 
sewor  built  either  of  stone  or  brick  in  the  town  of  Ayr — clay 
tubee  have  invariably  superseded  them.  The  Ayr  arrangments, 
however^  I  am  sorry  I  cannot  altogether  approve  of,  because 
BO  principle  seems  to  have  been  recognized ;  all  that  appears  to 
have  been  thought  necessary,  was  the  adoption  of  circular  clay 
tubes,  instead  of  the  old  expensive  rude  brick  or  rubble^iuilt 
drains.  Notwithstanding  this^  the  people  are  unanimous  as  to  the 
giettt  advantage  which  the  tubes  possess  over  the  old  system.  The 
si^es  employed  are  from  nine  to  eighteen  inches,  dimensions, 
which,  for  reasons  here  stated,  aud  which  also  appear  in  the  body 
of  my  evidence,  I  entirely  disapprove  of  for  the  purposes  of  mere 
house-drainage.  The  tubes  should  be  made  of  fire-clay  and  glazed ; 
the  glazing  does  not  add  sensibly  to  the  cast,  and  would  be  a  great 
tmprovemoit.  It  may  be  interesting  here  to  remark  that  I  was 
particularly  struck  during  my  stay  in  Ayr  by  observing  the  loss 
which  a  community  ^ustams  from  the  want  of  combined  action. 

If  public  companies,  curators  of  local  trusts,  and  private  per- 
sons were  to  digest  properly  their  schenaes^  and  cordially  to  oo* 
operale,  it  is  easily  demonstrable  that  much  economy,  in  every 
sense  of  the  term,  would  invariably  be  experienced.  In  the  town 
of  Ayr,  they  have  no  Act  empowering  the  authorities  to  cause 
inhaUtants  to  adopt  suoh  arrangements  as  have  recently  been 
shown  to  be  indispensable  for  the  protection  and  preservation  of 
public  heakh ;  therefore  every  man  who  desires  to  improve  his 
premises,  entertains  that  desire  from  a  conviction  of  the  necessity 
fiir  makiag  certain  alterations^  in  order  that  the  health  and  com- 
fort of  his  family  may  be  secured.  But  as  there  have,  in  this  ' 
place,  been  no  public  meetings  to  discuss  the  merits  of  those 
suggestions  whidi  have  been  offered  for  the  gen^ul  improvement 
of  the  town,  every  one  must  proceed  as  hb  own  architect  or  builder 
may  choose  to  dictate,  irrespective  of  his  next  door  neighbour's 
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^•'^y^G«*^  operations.  Each  who  desires  to  lead  hissoiUdi*atQ  into  the  main 
must  make  his  own  direct  communication  with  the  main.  I  h^ve 
endeavoured  to  point  out  the  folly  of  such  procdedings,  by  showiBg 
to  the  parties  the  vast  saving  which  would  Ise'efl^ted  if  neigli- 
hours  would  only  consult  each  other,  and  hai^nSomotiiBly  cxh 
operate. 

•  I  showed,  to  the  satisfaction  of  competent  persons  in  Ayr^  that 
if  proprietors  in  the  lower  and  descending  parts  of  streets  would 
allow  the  landlords  on  the  higher  grounds  to  make  connections 
with  the  private  drains  of  those  as  they  descended,  each  bearing 
his  own  expenses,  or  such  proportion  as  might  be  required  to 
convey  the  tube  past  his  property,  that  then  one  connectiou  only 
with  the  main  would  be  necessary  for  a  nuhiber ;  the  expensse 
of  making  which,  if  divided  amongst  a  number,  would  be  com- 
paratively trifling.  This  system  which  I  propose,  I  have  no  doobt 
will,  ere  long,  be  universal,  as  its  advantages  are  obvious.  Hanng 
sufficiently  and  satisfactorily  established  the  principle  that  all 
drains  or  sewers  ou^ht  to  bear  positive  reference  to  the  quantity 
of  water,  &c.,  which  it  can  be  calculated  they  would  be  required 
to  convey,  and  having  ascertained  that  in  the  case  (^  small  or 
house-drains,  this  was  matter  of  easy  accomplishment,  I  next 
directed  my  attention  to  the  common  or  main  receiving  sewers, 
and  with  a  view  to  show  that  the  same  principle  which  prevails 
in  the  small  will  also  be  found  to  regulate  the  large,  I  con- 
sulted scientific  and  practical  men  as  to  the  possibility  of  con- 
structing sewers  in  two,  or  three, 
or  four  pieces,  instead  of  the  com- 
mon tedious,  imperfect,  and  ex- 
pensive mode  of  brick-building  in 
cement  or  mortar.  I  proposed 
the  adoption  of  pieces  of  fire-clay 
moulded  in  the  most  unobjection- 
able forms,  and  of  great  strength, 
which  requisite,  I  was  assured  by 
the  manufacturers,  thickness  and 
high  temperature  would,  in  the  case 
of  this  material  being  employed, 
be  certain  to  secure.  The  fixing 
upon  the  best  configuration,  now 
started  up  as  a  new  diiBculty ;  at 
last,  however,  I  succeeded  in  con- 
vincing myself  and  such  scientific  friends  as  took  interest  in  my 
pursuits,  that  the  section  of  the  form  represented  in  the  accom- 
panying sketch  is  decidedly  more  perfect  than  anything  that  has 
hitherto  been  employed  for  sewering  purposes.  It  has  also  been 
asked  what  pressure  externally  and  internally  would  such  a  con- 
struction as  this  withstand,  the  answer  is  simple, — No  superin- 
cumbent weight  whatever  could  crush  it  (this  the  manufacturers, 
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one  and  all^  guarantee);  the  pressure  which  it  would  bear  from  ^•i>;^aairi«, 
witliiii  would  be  in  the  direct  ratio  of  that  from  without ;  a  glance 
at  the  diagram  will  ahow^  that,  like  a  brick-built  circle,  it  has 
DO  strength  save  that  which  it  derives  from  the  pressure  of  the  sur- 
rounding materials.  The  cost  of  a  sewer  of  the  dimensions 
marked  on  the  diagram,  would  be  about  18«.  or  1/.  per  yard. 
I  find  that  fire-clay  tubes,  12  inches  diameter,  and  12  inches  in 
length*  can  be  purchased  in  Glasgow  for  9e(.  per  foot,  or  2^.  3c/. 
per  yard^  which  is  exactly  half  the  prices  furnished  to  me  by  the 
London  manufacturers.  The  manner  in  which  small  or  side 
drains  are  connected  with  this  kind  of  sewer  is  simple ;  circular 
openings  of  various  diameters  are  left  at  the  time  they  are  made 
in  a  great  proportion  of  the  side  pieces,  a  little  above  that  part 
where  they  rest  on  the  invert,  into  which  a  tube  of  from  three  to 
twelve  incjies  may  be  inserted  as  the  case  might  be. 

The  following  is  a  calculation  which  I  made  while  in  London  in 
April  17th,  1843,  with  a  view  to  show  the  economy  which  would 
be  efi'ected  by  the  adoption  of  small  strong  tubes  instead  of 
brick-built  sewers : — 

Brick-baiH,  First  class        .  2/.  \0s,  per  yard       4,400/.  per  mile. 
Medium  class  .  1/.  10*.  per  yard  =  2,640/.  per  mile. 


» > 


These  are  the  prices  of  the  Holborn  and  Finsbury  metropolitan 
district  of  sewers,  furnished  to  me  by  my  friend  Mr.  Roe,  civil 
engineer. 

Tubes  of  terra  cotta  or  fire-clay : — 

Tubes  of  I    foot  6  inches   diameter,   at   15*.   per  yard 
=  1,320/.  per  mile. 

Tubes  of  common  brick  clay : — 

Very  best,  1  foot  diameter,  at  3».  per  yard=246/.  per 
mile. 

Prices  of  drain  tubes^  in  Glasgow,  of  common  clay,  including 
flauch  of  from  one  to  two  inches : — 

3  inches  diameter,  6rf.  per  yard. 

6  inches  diameter,  9(/.  per  yard. 

9  inches  diameter,  1*.  per  yard. 
12  inches  diameter,  1*.  3c(.  per  yard. 
18  inches  diameter^  2*.  per  yard. 

Tubes  of  cast  iron,  of  12  inches  diameter,  would  weigh  about  2^ 
cwt.  per  yard«  the  cost  of  which  would  be  6*.  &d.  per  cwt.,  or  say 
H*.  Gci.  per  yard^  of  a  strength  equal  to  300  feet  pressure, 
which  would  be  =  1,276/.  p«r  mile. 

These  prices  it  is  to  be  understood  are  merely  approximations, 
d^  the  manufacturers  were  especially  requested  by  me  not  to  furnish 
me  with  quotations  less  than  the  present  wholesale  prices  of  the 
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^''^'siq!'*^^'  articles ;  so  of  course  if  a  great  demand  weve  to  take  place  far 
extensive  sewerinfr  operations,  there  can  be  no  doubt  the  malenals 
could  be  had  for  little  more  than  half  tlie  prices  I  have  mention«H), 
more  especially  when  it  is  known  that  the  tubes  can  be  majnifac- 
tured  with  great  irapidity^  by  machines,  driven  either  by  steam  or 
boree  power.  I  hava  myself  a  working  modal  for  this  parpose , 
which  I  invented  tiiree  years  ago*  and  wbioh  operates  beaitfiAdly. 

Earthenware  pipes  from  the  Shropshire  Pottery  may  be  ob- 
tained through  Messrs.  Darby  and  Co.>  Coal  Brodc  Dale,  Shrop- 
shire. 

Fire*clay  pipes*  4  inches  diameter.  Is.  per  yard,  and  6  inches 
diameter.  Is.  6d,  per  yard,  from  the  Garnkirk  Fire  Brick  Works, 
Glasgow. 

There  are  a  great  many  niceties  to  be  attended  to  in  the 
reducing  this  system  to  practice,  so  that  its  porSBetion  may  be 
completely  brought  out^  and  its  efficiency  of  operation  secured. 
The  manner,  for  example,  of  connecting  small  tubes  with  each 
other,  and  these  again  with  the  great  receiving  or  common  eewen 
The  mode  of  keeping  sewers  free  from  deposit  by  flustuiig  I 
have  sufScieutly  explained  in  my  evidence.  I  may,  however, 
remark  that  if  the  tubular  system  ef  sewering  were  to  be  pro- 
perly conducted,  that  no  such  flushing  apparatus  as  that  jdeseribed 
by  me,  or  any  other  contrivance  for  this  purpos^^  would  ever  be 
required ;  and  I  am  convinced  that  in  a  few  years  briok4>ailt 
'  sewers  will  be  but  the  rare  exceptions :  whole  towns  and  oitiea  wiU 
be  sewered  at  small  cost,  and  more  perfectly  than  it  is  po^ible  to 
accomplish  by  brick  building.  I  purpose  ^s  speedily  as  possible 
publishing  a  small  treatise  on  sewering,  in  which  I  mean  to  shoiv 
the  objections  which  pertain  to  those  colossal  constructions  that 
^  exist,  and  continue  to  be  made  in  the  metropolis ;  the  means  best 
calculated  to  remedy  their  defects,  and  lastly,  describe  the  kind 
of  sewering  which  I  think  unobjectionable,  and  what  I  would 
therefore  recommend  for  adoption  in  all  cases  where  new  sewers 
are  required. 

In  the  mean  time  I  shall  only  add,  that  it  will  afford  nse  gveal 
pleasure  to  communicate  with  such  parties  as  may  desire  to  be 
mformed  on  this  interesting  aAd  inqportant  subjeot*  and  to  fumisb 
them  with  every  information  they  may  require,  or  ^hat  I  ain  pes- 
'  of. 

lam^^. 
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V. 

OK  THE  CLEANSING  OF  HOUSES,  THE  REMOVAt«  OF  REFUSE 
FROM  STREETS,  AND  ITS  PROFITABLE  APPLICATION. 


Mb.  WILLIAM  THORN,  of  the  fLrm  of  Stapleton  and  Thorn.  Mrwinka 

exaauoed. 

Are  you  a  contractor  for  cleansing  any  part  of  the  metropolis? 
Yes. 

As  well  as  a  wharfinger  ? Yes. 

For  what  portion  of  the  metropolis  do  you  contract? The 

south-western  division  of  St.  Pancras^  the  Foundling  Estate,  the 
Doughty  Estate,  the  Pancras  Union ;  and  the  St.  lVlary*s  division 
of  Maiylebone  for  dust  only ;  all  the  rest  are  for  cleansing  and  dust. 

Is  the  dust  let  separately  from  the  rest? It  is  in  some 

parishes. 

Does  this  district^  for  which  you  contract^  lie  all  compact,  or  is 
it  subdivided  ?— — It  is  not  within  a  ring  fence,  but  it  is  not  a  very 
great  way  apart. 

Are  there  odier  contractors  coming  in  between  ? There  are. 

Does  that  add  to  the  expense  of  cleansing  the  parts  for  which 
you  contract  ? 1  should  say,  most  decidedly. 

The  distance  you  have  to  go  and  the  expense  of  supervision 

over  your  men  is  greater? ^Yes,  it  is  that  which  increases  the 

expense. 

Uo  you  experience  difficulties  in  properly  cleansing  those  districts  ? 

« It  would  not  be  for  me  to  say  that  we  do  not,  but  we  have 

very  little  trouble ;  and  I  believe  there  are  none  of  the  surveyors 
under  whom  we  have  worked  that  can  say  much  against  us. 

Have  you  difficulties  in  disposing  of  the  stuff  that  you  collect  ? 
i  am  sorry  to  say  that  we  have. 

What  is  the  cause  of  the  difficulty  ? ^That  point  would  be 

beyond  my  power  to  say,  it  would  require  a  political  economist ; 
the  state  of  prices  is  such  that  we  should  lose  money  if  we  disposed 
of  the  article ;  we  are  obliged  to  hold  it  back  for  that  very  reason. 

Do  you  find  a  difficulty  in  finding  lay-stalls  where  you  can. 

depofflt  it? ^At  present  we  have  not  any  great  difficulty,  having 

beneficial  leases  of  some  for  long  tenns. 

Is  not  there  an  increasing  difficulty  in  finding  places  where  filth 

niay  be  deposited  in  the  vidnity  of  the  populous  parts  of  London  ? 

1  should  say  that  it  was  the  general  feeling  of  the  inhabitants 

of  London  not  to  have  a  lay-stall  nearer  to  them  than  can  possibly 

be  avoided. 

VOL.  u.  2  B 
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Mr.  wniiMn        Is  not  there  a  rapid  increase  of  buildings  in  the  vicinity  of  London 
^***^*       gradually  covering  over  those  places  that  were  formerly  used  for 
such  purposes? Yes;  they  drive  us  out. 

And  the  inhaKtants  make  an  objection  to  your  coming  there  ? 

Yes;  they  say  they  do  not  like  our  men,  and  they  do  not  like  ♦ur 
carts;  we  are  not  very  pleasant  sort  of  people. 

By  increasing  the  distance  you  have  to  go,  the  cost  of  taking  u 
is  increased  ? Certainly,  our  profit  is  very  mudi  dimimshed. 

What  is  the  greatest  distance  you  are  obliged  to  cart  ? -We 

have  one  place  in  Mmden-lane,  close  to  the  Canal-bridge,  which  I 
suppose  is  a  itiile  from  otie  yart  of  Tottcnham-Couft-road.  Wc 
have  that  place  on  a  benefiaal  lease  of  sixty-one  years  to  come. 
We  have  laid  out  1,80W.  in  building  on  the  premises  for  the  pur- 
pose of  getting  a  beneficial  lease,  and  so  far  we  are  safe  for  thai 
number  of  years. 

Is  the  filth  and  dirt  that  you  carry  there  taken  away  by  eanal 
boats  ? ^No ;  the  canal  duties  are  too  high. 

Then  you  have  no  advantage  in  its  being  close  on  the  banks  of 
the  canaf  ? Except  for  the  ashes  and  breeze;  we  keep  the  canal- 
boats  continually  moving  for  those. 

The  ashes  and  breeze  being  used  in  the  manufacture  of  bricks  ? 
mi Yes. 

For  what  purpose  is  the  remainder  of  the  stuff  used?— — If  w 
mix  the  street  sweepings  with  horse-dung  and  cow-dung»  we  get  rid 
of  it  to  the  farmers,  who  use  it  for  fallow  lands  for  manuring,  for 
turnips  and  wheat,  and  all  their  produce,  in  flu^.  If  we  sell  it  alone 
wiAout  mixing  it  with  horse  and  cQW-duttg,  It  is  put  lipon  meadow 


land  after  the  first  crop  of  hay  is  ofi: 
Is  that  the  night-soil? ^No. 


Do  you  also  cariy  night-soil  ? Not  to  our  wharf. 

Have  you  diflBculty  in  finding  places  to  lay  it  ? We  have  one 

place  to  which  we  can  carry  it,  over  the  Canal-bridge,  cJraiit  5(^^ 

irards  on  the  same  road.  We  lay  it  there  in  the  mkbt  of  a  very 
arge  field ;  the  person  who  allows  uB  the  privilege  of  shooting  ir 
there  (Mr.  Clarke),  bakes  it,  I  believe,  and  sends  it  over  to  the  We^ 
Indies. 

In  what  district  is  the  place  where  it  is  baked  ?— It  is  on  ilic 
other  side  of  the  Canal -bridge,  about  500  yards,  very  near  to  Belk* 
Isle. 

What  is  the  average  cost  of  cleansing  out  a  cesspool  7— — It  is 
done  by  the  load*  Our  average  is  generally  I0#.  a  one4iorse  and 
15«.  a  two-horse  load. 

Is  the  load  about  a  cubic  yard?— ^ — ^As  near  a  cubic  yard  ai 
possible. 

Ilow  many  loads  will  it  take  upon  thd  average,  taking  a  fourib 

rate  house,  with  two  families? ^Tbe  houses  we  are  moat  in  xht 

habit  of  removingnight-soil  from  are  lodgings-bouses^  ^vitfa.  a  family 
on  evefy  floor.     That  is  about  five  loads. 
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How  often  in  the  year  do  you  cleftnse  those  7 Once  in  a    ^^rSS!^ 

•ar.  Of  once  in  eighteen  months.  It  is  impossible  to  state  it  ex- 
rtly,  because  they  do  not  employ  the  same  person  twice,  if  they 
in  get  it  done  a  shilling  or  two  dieaper  by  another. 
Elach  individual  makes  his  agreement  mth  you  ;  and  he  makes 
is  agreement  with  you  because  you  happen  to  be  the  contractor 
nr  the  dust  and  refuse  ?^«— Not  exactly  that,  but  because  we  hap* 
en  to  be  the  lowest  in  price. 

But  in  many  instanoesi  where  you  happen  to  be  the  contractor 
>r  the  dust  and  refuse,  they  agree  with  you  for  the  cleansing  of 
lie  privies?— —It  depends  more  upon  our  connection  witli  the 
uildera. 

Would  the  amount  for  cleansing  the  cesspool  of  a  iburth*rate 
mement,  with  two  families,  be  rather  under  than  over  1/.  ? — • — ^It 
difibt  be  done  for  about  25«.>  I  should  say. 

Your  oontracts  are  to  cleanse  the  streets^  squares,  alleys,  and 
ourts?— — Yes. 

How  often  ?-^ — Almost  every  parish  differsi  I  should  say  the 
Torst  places  once  a-week  s  places  in  which  a  cart  cannot  enter* 

What  district  do  you  apply  that  to  ? Those  parishes  that  we 

ire  now  working  for.  We  have  very  few  courts  m  them ;  but  m 
he  parish  of  St.  Giles's,  that  we  held  till  the  24th  of  last  month, 
there  were  a  great  many  of  those  places.  In  what  was  called  the 
Rookery  in  St.  Giles's,  we  were  always  compelled  to  go  twice 
a-week. 

Was  there  a  great  accumulation  of  filth  in  those  places  ?■   ■   * 
They  are  the  most  filthy  that  I  know. 
In  that  part  there  are  no  f  egular  ash-bins  or  places  to  put  ashes 

In  ? No;  it  is  thrown  into  the  street,  or  anywhere. 

In  consequence  of  the  reftise  dust  and  ashes  being  so  thrown, 
are  they  not  frequently  carried  by  the  water,  when  there  came  a 

^khI  of  rain,  into  the  drains  and  sewers? It  would  seem  ex- 

Btedingly  probable. 

Are  there  any  sewers  in  the  district? There  are  common 

iwers  ;  but  there  are  no  drains  from  the  houses. 

Are  there  regular  privies  in  those  houses,  or  cesspools  ? 1 

not  think  it  is  universal  at  all.  During  the  last  thirteen  weeks 
the  St.  Giles's  contract  we  were  paid  5#.  a-week  for  keeping  the 
habitants  in  Lascelles^courtj  Holbom,  decent ;  pre? enting  them 
ing  use  of  a  small  place  wliich  had  seemed  to  have  been  ori- 
nally  an  old  watch-boX|  and  a  place  of  filth  it  was.  We  used 
I  send  a  barrow  in  at  four  o*clock  in  the  morning,  and  fake  it 
is  ay. 

So  that  they  had  no  convenience  at  all  ? No.    At  that  time 

ey  threw  the  dust  into  the  night-soil,  and  rendered  it  worthless. 
^e  were  paying  a  large  sum  for  the  dust,  and  it  was  a  great  loss  to  us. 

Do  you  find  a  market  for  your  dust  with  the  brick-makers  ? 

le  generally  do. 

^  B  ^ 
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Mr.  waiiMi .       What  proportion  does  the  dust  bear  to  the  breeze  ? ^I  should 

^"*°""       say  there  is  about  two  parts  of  du$t  to  oue  of  breeze,    lliere  b 
hardly,  one  of  breeze. 

Does  not  the  want  of  any  convenience  in  the  way  of  ash-boks, 
or  a  proper  place  for  dust,  for  those  poor  tenements  in  the  distiict 
you  speak  of,  give  you  a  great  d^al  more  trouble  than  you  would 

have  if  such  places  were  provided  ? ^There  ought  to  be  in  every 

court  a  public  dust-bin,  and  the  inhabitants  ought  to  be  compelled 
-  to  put  tneir  dust  into  it;  for  when  ashes  and  breeze  have  fetched 
the  high  price  we  have  givai  for  them,  and  they  throw  our  dust 
into  the  street,  and  mix  it  up  with  night-soil,  we  lose  a  great  deal 
of  money  in  the  course  of  the  year.  We  are  paid  for  the  cleansing, 
aod,.p$iy  for  the  dust:  the  difference  we  receive  firom^  or  pay  to 
the  parish. 

Then  this  cardessness  and  waste,  wluch  arises  from  the. want  of 
having  some  ash- holes  provided  for  these  poor  districts,,  is.  a.  source 
of  expense  to  the  pariui,  and  of  loss  to  the  contractor  1  ■■  It  is  i 
lo6Stothecontractor>  and  it  is  also  a  loss  to  th6  parish;  because  if 
a  proper  dust-bin  was  provided  we  should  not  hisi.ve  to  go  into  the 
Rookery  above  once  a-week;  whra^as  the  parish  officers  aaid  it 
would  breed  infection,  and  we  were  obliged  to  go  twicer  and  the 
parish  must  pay  for  it. 

Dp  you  think  that  the  liaving  small  bins«  and  having  more  of 

them«  would  be  better  than  one  large  bin? We   should  be 

robbed,  as  contractors^  if  there  were  portable  bins ;  for  in  those 
neighbourhoods  they  would  sell  the  dust  as  they  pleased. 

Do  you  think  the  bin  might  be  contrived  in  such  a  way  that  the 
ashes  should  be  emptied  into  the  top  thipugh  a  thing  like  a  hop- 
per, and  should  be  locked  in,  so  that  they  shoiddnot  be  able  to  get 
them  out  ? — — It  would  be  a  great  advantage  to  the  duat  con- 
tractor, and  also  to  the  parish. 

It  would  lessen  the  expense,  and  it  would  prevent  fraud? 

Certainly. 

Besides  the  refuse  of  dust,  have  you  not  a  great  variety  of  wiA- 
cellaneous  refuse  frequently  mixed  up  with  the  dust  which  you  get 
in  the  houses,  such  as  bones  and  other  things  that  are  tbiovin 

away  ? Yes;  cabbage-leaves  and  pea-shells.     The  Wckkyers 

will  not  buy  breeze  at  this  season  in  coasequence. 

How  do  you  dispose  of  the  bones  and  those  things? Our  ff^ 

neral  plan  is  to  contract :  we  underlet  our  work  of  sifting  to  «  man. 
and  we  give  him  everything  that  it  produces  except  the  ashes  and 
breeze.  He  geU  the  rags,  and  bones,  and  other  thii^.  The 
oyster-shells  belong  to  us  :  he  sells  the  bones. 

What  sort  of  person  is  he :  is  he  a  labouring  man,  or  a  man 

of  any  capital? He  must  be  a  man  that  has  30/.  to  b^n  with, 

at  all  events. 

He  employs  men  under  him?— He  empbys  men,  women, 
and  boys  under  him. 


Hiom. 


'  The  Uses  of  differetU  saris  of  Refuse,  373 

Does  the  separation  and  use  of  that  refuse  become  a  mercantile   ^%^||1^'<^ 
conaderation  ? It  does. 

Are  there  cases  where  the  prcqprietors  have  large  transactions 

with  the  sal-ammoniac  manufacturers  and  others  r ^We  have 

nothing  to  do  nith  it;  but  I  should  say  not.  I  am  not  aware  that 
we  deal  in  any  article  that  will  make  sal-ammoniac.  The  bones 
are  almost  always  sold  to  the  Jews ;  and  they  send  them  away  in 
barges,  and  they  are  taken  and  boiled^  I  believe,  in  the  country 
somewhere,  and  ground  and  used  as  bone-dust  for  mamu^. 

What  Is  done  with  the  rags  ? ^The  fine  rags  are  washed ;  and 

if  they  can  bef  made  anything  of,  they  are  taken  and  dispoeed  of  to 
the  paper-mills,  for  the  purpose  of  manufacturing  paper.  The 
woollen  coarse  rag^  are  taken  into  the  coimtry,  and  laid  down  till 
they  moulder  away,  and  then  therag*dust  is  sold  to  the  hop- farmers 
in  Kent  It  is  a  most  excellent  thing  to  prevent  the  fly  in  the  vine. 
Oyster-shells,  broken  crockeryware,  and  everything  that  we  call 
'*  hard  core/*  is  sold  to  the  contractors  for  roads.  If  we  do  not 
happen  to  be  making  a  road  ourselves,  we  sell  it  to  any  road-con* 
tractor,  and  he  makes  the  bottom  of  the  road  with  it  There  is  no 
better  thing  in  existence. 

Do  you  remove  any  dead  animal  matter  that  may  be  cast  out : 
in  the  sweepings  of  the  streets  would  you  consider  yourself  re* 
sponsible  for  removing  a  dead  dog  ? If  the  vestry  or  the  sur- 
veyor were  to  s&y  to  me,  ^'  You  shall  remove  it,"  I  should  not 
consider  that  I  was  bound  to  do  it.  I  do  not  consider  that  they 
have  «  right  to  throw  it  out. 

You  do  not  make  any  commerce  of  that  sort  of  animal  remains? 
No. 

Are  the  bones  disposed  of  in  general  soon  after  they  are  received  ? 
Our  men  are  men  of  very  small  capital.     Th^  are  obliged 
to  dispose  of  them  every  week,  at  all  events. 

Do  you  pay  your  men  by  task- work? No ;  by  day-work. 

What  do  YOU  pay  a-day? Our  lowest  price,  when  we  have 

been  obliged  to  employ  a  great  many  men,  has  been  2 j. ;  but  we 
never  paid  that  except  upon  our  contract  in  St.  Giles's.  But  our 
lowest  price  now  is  half-a-crown. 

What  quantity  do  you  deem  a  fair  day's  work  ?  Did  you  ever 
reckon  the  number  of  square  yards  that  one  man  with  another 
should  sweep  in  a  day  ?■  No ;  we  do  not  go  so  particularly  into 
it  as  to  take  it  by  the  square  yard.  We  say  that  a  horse  and  so 
many  men  should  sweep  so  many  loads  in  a  day. 

Did  you  ever  make  any  estiniate  as  to  what  quantity  you  can 
sweep  with  a  given  number  of  men,  or  what  quantity  of  labour  a 

street  will  require  for  proper  cleansing? No.     In  the  neigh* 

bourhood  of  our  wharf  at  Battle-bridge,  for  the  Foundling  estate 
and  the  Doughty  estate,  together ;  we  have  had  three  sweepers  and 
a  horse  and  cart  in  drv  weather,  but  in  wet  weather  we  have  an 
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^^rSn^   tfttm  eart  and  an  exti*a  man.    Thoee  three  men  are  bouad  to 
cleanse  the  estates  twice  a-week. 

How  many  loads  in  a  day?—-— I  do  not  conmder  thai  the  hone 
has  done  his  day's  work  unless  he  brings  in  four  load^  at  all  events^ 
in  dij  weather. 

Wnat  would  they  do  in  wet  weather  ?— In  wet  weather  wt 
make  the  horse  do  an  extra  load. 

That  is  five  loads  ?<-— ^Yes ;  that  is  from  a  district^  the  fuKhest 
point  of  which  would  be  half  a  mile  from  our  wharf. 

Have  you  wxvg  sort  of  estimate  as  to  what  quantity  of  dust  50  or 

100  houses  will  afford? No;  but  I  can  give  the  number  of 

chaldrons  of  almost  every  parish  at  the  west  end  of  London,  A 
ohakbon  is  forty  bushels,  or  a  cartload. 

Can  you  state  how  much  dust  and  ashes  in  a  year  a  house  of  a 
given  size  generally  producers  on  an  average-^ake  the  house  of  a 
tradesman  in  Tottenbara-oourt^road,  who  is  there  aU  the  year? 
I  have  often  ffone  over  the  houses  in  Tottenhamroourt»road, 
for  I  think  the  parish  of  8t.  Pancras  is  about  one  of  the  faireel  that 
tre  can  take,  for  they  are  nearly  always  in  town.  I  think  that,  on 
an  average,  it  is  about  a  load  and  a  half  in  a  year. 

Of  course  the  quantity  would  be  greater  in  the  case  of  ^  larger 
housot  supposing  the  inhabitants  to  remain  in  town  all  the  year? 
Yes. 

But  when  you  come  to  a  larger  scale  of  house  it  will  not  be  al* 
ways  in  proportbn,  because  many  of  tlie  people  are  out  of  town 

during  a  great  part  of  the  year  ? t-Yes.     Our  dust  in  one  di* 

vision  alone  lias  fallen  off  15  loads  a«week  in  the  division  of  St. 
Mary's,  St.  A|arylebone,  within  the  last  fortnight,  in  consequracf 
6f  people  going  out  of  town. 

.    That  observation  applies  itself  to  all  classes  of  houses  in  dif- 
ferent parts  of  Loudon,,  of  which  the  inmates  periodioally  go  out  of 
London  for  a  lengthened  period  ? — p-f-Just  so. 
r         Can  you  state  what  is  the  difference  in  the  quantity  of  mud  and 
dirt  of  different  kinds»  arising  from  a  macadamized  and  a  pavsed 

^oad?- rMacadanuied    hmuIs  are    the    greatast  nuisBDcei  in 

London.  Where  we  have  one  load  off  in  dry  weather,  we  have 
seven  in  wet. 

What  is  the  proportion  between  them  and  the  paved  roads? 
-  ■  There  are  two-thirds  more  dirt  on  a  mapadamixed  road  thaa 
Qn  a  paved  road  in  wet  weather. 

What  is  the  proportion  on  the  wooden  roads  ?^— r^The  weod« 
work  is  generally  the  cleanest  in  London. 

Is  the  manure  more  valuable  that  comes  from  the  wooden 

roads? The  manure  is  neat;  it  is  dried  horse-dung,  nearly; 

some  mud  from  the  macadamised  road  is  brought,  and  left  on  it  by 
oarriages,  &c« 
:.  What  you  take  off  the  streets  upon  those  occasions  is  much 
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more  valuable  than  what  you  take  off  a  msieadafiiised  road  t-^ — n    Mr.  wmui 
Yes,  but  there  is  not  enough  of  it.  ^'^' 

You  state  that  the  mud  on  the  macadamised  roads  is  three 
times  as  much  as  on  the  pavement — can  you  state  how  much  lest 
there  is  on  the  wooden  road  than  on  the  pavement  ?■  ».■  We  have 
hardly  had  experience  enough.  I  think  I  might  say  0De*third« 
without  any  danger. 

Do  you  find  on  the  macadamized  roads  a  great  deal  of  ground 
granite? ^Yes. 

Have  you  been  able  to  turn  it  to  any  account  ? — ^— <When  we 
have  got  to  dispose  of  it,  we  are  obliged  to  mix  it  to  pass.it  off,  by 
a  sort  of  moral  Auud;  ibr  if  a  fkrmer  gets  what  they  oall 
''  mac/*  they  will  not  have  it  at  all ;  they  say  it  does  no  good  to 
the  land. 

Has  it  never  been  used  for  cement,  or  In  any  way  f  ■■  I  think 
ive  have  sold  such  a  thing  as  three  loads  in  the  eourse  of  a  year, 
out  of  spme  thousands  of  it 

Would  it  not  suit  brickmakers  instead  of  sand?— ^Nof  it 
would  not  pass  through  a  fine  sieve. 

Do  you  know  what  is  the  effect  as  manure  of  the  common  st|r« 
face-cleansing  of  the  stone  pavement ;  do  the  farmers  state  what  is 
the  effect  of  it  at  all  ? TTiey  do  not  use  it  alone. 

It  appears  then  that  the  cost  of  cleansing  a  given  number  of 
<^are  yards  of  macadamized  surface  would  be  considerably  more 

Ihan  fbr  the  same  surfeoe  of  pavement? Certainly. 

'  And  the  same  surface  of  pavement  would  be  a  great  deal  more 
than  flie  same  surface  of  wooden  pavement?— —Yes. 

Therefore,  4ie  contract  for  eleansing  during  the  year  would  be 
a  great  deal  less  by  the  general  adoption  of  wooden  pavement  than 

it  would  be  with  either  of  the  others? ^Yes;  the  difference  is 

astonishing  where  the  wooden  pavement  has  come  into  operation. 

Can  you  give  any  details  of  it? ^Yes;  there  is  Maryleboiie 

paririi :  at  the  present  time  Oxford-street  is  nearly  aU  paved  with 
wood ;  it  is  wood  up  to  the  eorner  of  Vere-street ;  formerly  it  wai| 
all  stone,  and  then  the  cleansing  was  done  at  considerably  less^  in 
proportion,  the  shoots  and  wharfs  being  now  farther  away  than  when 
the  macadamized  road  or  broken  stone  came  into  operation.  I  think 
it  has  niade  a  difference  this  year  alone  of  5(X)/.  1  should  not  like 
to  have  taken  the  contract,  if  Oxford*street  had  been  macadamizedi 
at  less  than  500/.  more  for  the  parish*  of  Marylebone. 

You  mean  that  the  saving  is  500/.  a-year  by  havhig  wood  ?-t^I 
am  sure  it  is; 

Have  you  seen  wooden  pavement  applied  in  any  narrow  strael^ 
or  courts  ? ^I  do  not  think  it  is  in  any  coin't  in  London. 

You  are  aware  that  the  more  narrow  the  street?,  and  the  poorer 
theplaoe,  the  poorer  the  paving  ? Yes. 

Do  not  you  think  thai  if  wooden  pavement  was  adopted  in  nanew 
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^^tS^T  pla<3e3,  the  water  wouM  fall  off  a  great,  deal  better  <k»  know  din 
m  the  narrow  courts  in  St.  Giles's^  where  there  ape  now  hoks  aol 
filthy  water  lodging  ? — • — ^If  the  wooden  pavement  wero  kid  in  a 
court  in  a  proper  manner,  in  the  way  that  I  beiiere  most  paririKs 
are  in  the  habit  of  agreeing  with  the  wood-paremeot  oompaiiies,  at 
90  much  per  annum  to  keep  their  work  in  repair^  then  tbey  woukl 
be  bound  to  go  into  that  court,  and  keap  it  in  a.  proper  stale. 

If  that  was  done,  would  not  it  lessen  the  expense  of  deansni^ 
those  places,  because  the  rain-water  would  act  regularly,  and  carry 

the  drainage  down  the  kennels  ? Certamly,  if  the  paring  was  hiid 

properly. 

Have  you  had  experience  in  cleansing  any  plaoe  wJiera  the 
adphalte  is  laid  ?*— *No ;  I  have  only  seen  one  piece,  and  thai  isoa 
the.  road  leading  to  Vauxhall  Bridge. 

May  you  not  be  defratided  by  your  own  men  of  the  refuse.;  nay 
they  not  drop  portions  of  it  by  the  way,  for  instance,  torn  it  down 
the  gully*holes,  and  so  on?— "— They  are  subject  to  tttry' heavy 
penalties  if  that  is  done. 

Are  you  not  aware  that  that  is  done  to  a  oonsideraUe  estent, 

especially  inth  a  maoadamiieed  road  ? -As  to  the  macadamised 

roads  throughout  London,  whatever  the  parishes  have  saved  to  their 
nerves,  as  far  as. noise  is  concerned,  they  have  certainly  lost  by  the 
extra  sewer-rate,  for  the  tnud  will  run  down  of  itself,  As  soon  as  a 
heavy  shower  comes  it  washes  away  all  the  powdered  gnmilai 

Being  in  a  liquid  state,  it  affords  facilities  for  the  meodMcfaai^ng 

it  in  that  way? If  tliey  are  inclined  to  do  ea    I  ti^jself-diB* 

charged  three  men  for  doing  that  very  thing. 

Do  you  find  any  opposition  on  tlie  part  of  the  ownen  of  the 

ashte  to  your  earrjring  them  away  ? In  the  low  neighboaihoodB 

they  steal  them  from  us. 

Are  you  still  much  troubled  by  what  are  catted  *' flying 
dustmen?**—— Very  much,  in  Marylebone  especially* 

Is  not  the  price  of  breese  reduced  very  much  ?  YesL.  Iliree 
years  ago  I  sold  the  aslies  and  breezes  at  10^.  on  board  at  VtA* 
dingtou.  I  have  not  sold  any  this  year  on  board,  but  I  au  sdling 
them  at  Battle*bridge  at  3«. 

.  Formerly  something  was  paid  by  the  contractor^  eeneraUy  a 
large  sum,  to  the  parishes.  Has  not  the  reduction  in  toe  price  of 
breeze  occaaoned  you  rimply  to  undertake  the  street  sweepiug  ia 

return  for  the  breeze? No ;  we  pay  the  parish  of  Mwryiebooe  a 

brg^  sum  for  what  we  are  now  taking  at  Paddington  for  the  dost 
of  St  Mary's,  which  is  the  most  western  part  of  the  parisli.<  Wt 
pay  them  at  the  rate  of  3s.  2d.  per  dialdion  in  Ae  houtea»  and 
when  I  took  the  contract  in  last  January,  I  bad  -every  reason  to 
brieve  that  I  should  have  cleared  6d.  a  chaldron ;  that  upon  3000 
chaldrons  would  have  been  1500  shillings,  which  for  one  contract  I 
sheidd  have  been  satisfied  with.     3ut  I  am  sorry  to  say  that  at 
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I  have  no  offer  of  anytbiiig  near;  or  at  moBt  anyttung  more    ^"^km!** 
than  the  "axftrnf  we  are  giving  for  it  as  it  lies  in  the  houses  before 
fi  e  send  for  it. 

Cb^yoii  attribute  that  diminution  in  the  demand  to  any  diminu- 
tion jd  die  amount  of  building  or  brickmaking?— -I  attribute  it 
to  the  depteesion  in  trade  generally,  and  to  the  builders  who  were 
substantial  toea  three  or  four  years  ago  now  using  a  great  deal  of 
ilyiog  paper,  so  that  if  I  send  in  100,000  bricks  to  a  man,  I  get  a 
bill  from  him^  and  I  feel  very  nervous  about  its  being  taken  up,  aud 
we  have  been  obliged  to  keep  our  bricks  back  rather  than  sell 
at  alL 

Ara  general  rule,  does  any  of  the  reiiise  of  the  metropolis  pay, 
and  if  so,  .will  yon  state  what  porti<Hi  of  it  does  pay  for  its  removal  ? 
■The  dust  is  the  only  portion.  The  parishes  have  hitherto 
generally  racjiv^d  ntora  from  than  thay  have  paid  to  the  con* 
trmHor;  but  this  year,  in  consequence  of  the  depreciation  in  the 
Taloe  of  Ihe  du$t,  me  parish  of  Marylebotie  pays  tlie  contractor* 
Two  years  ago  the  balance  was  1850/.  ui  its  favour. 

If  It  were  all  pat  up  togetheri  dust  and  night-soil,  could  you 
aiferd  to  pay  for  it  ?  ■  »■  We  do  pay  for  the  dust,  but  the  night-soil 
is  out  of  the  question.  We  diarge  lO^r.  for  taking  away  a  single 
kad. 

Tbeo  the  nightHKnl  is  a  dead  loss  ? ^It  must  be  a  dead  loss  to 

the  pvoprieUN*  of  the  house. 

Jjo  Toii  pay  extra  wages  to  the  men  who  get  out  the  night-soil  ? 
^Ves^ 


we  pay  so  much  a  load  to  the  men.  For  a  fair  aight-job 
we  send  out  five  men  and  a  cart,  and  I  generally  send  a  foreman 
with  them- when  I  cannot  go  myself,  because  I  am  vwy  particular* 
I  do  not  like  such  a  thing  as  spilling  it  on  the  road»  or  the  men 
getting  dnink.  We  pay  the  men  6cf.  a  load  to  each  of  the  five  men, 
and  Ibr  aa  average  yh  mat  is  half-a-crown  to  each  man. 

How  Jong  do  they  work  for  that  ?■  ■■■Till  five  in  the  morning  gene* 
lally;  not  quite  so  long  as  five,  because  it  must  be  done  by  four 
o^dock*. 

Are  Aey  paid  rather  more  in  consequence  of  the  employment 
being  disagreeable  ? ^A  third  more  at  least. 

Dotiwy  drink  a  good  deal? Yes.     It  is  a  very  disagreeable 

QcoupaljioD^  and  I  do  not  wonder  at  their  drinking.   We  always  chaige 
m  muoh-  for  the  iiien*s  allowance  for  liquor  besides  the  wages. 
'   Aie  thejr  generally  men  of  great  strength  ?        They  come  in  as  / 
lads;  tfaqir  come  from  the  country  about  16  or  \7,  and  if  once  they 
p^  intii  A  nightmans  yard  they  never  leave  it. 

Are. they  heaitthy  in  general  ? 1  can  bring. very  stout  men  that 

have  been  in  it  all  their  lives. 

Do  they  live  to  a  good  age  ? ^We  have  got  a  man  now  that  ia 

67-     They  live  to  a  good  age  in  general. 

It  does  not  produce  any  disease  tending  to  shorten  life?  ■— I 
cannot  see  any  disease  that  it  would  produce. 
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^tSi?*  ^  accidents  ever  occur  in  emptying  Ifaose  places,  audi  as  suffbea* 
lion  from  bad  air?— —I  have  frequently  been  there  at  nicety  and 
never  knew  anything  bad  escape  beyond  an  unpleasant  smefi. 

No  cases  of  the  men  suffering  from  fever? No.     The  miy 

noxious  gas  generated  is  a  litde  sulphuretted  hydrogen. 

How  do  you  dispose  of  the  night-soil  T ^If  we  take  home  a 

load  at  night  it  generally  goes  away  by  the  cart  almost  immediately* 
if  we  should  be  fortunate  enough  to  get  any  person  that  will  give 
6d.  a  load  for  it;  otherwise  we  take  it  to  the  man  that  I  have  men- 
tioned>  who  bakes  it. 

Do  the  gardeners  purchase  it  ? ^They  would  be  glad  of  it,  if 

they  could  get  it. 

It  is  not  used  extensively  by  market*gardeners7 1  do  not 

think  they  use  a  load  in  the  course  of  a  year.  We  supply  Mr. 
Norris,  of  Isleworth,  with  about  50  barge  loads  of  manure  per 
annum,  but  he  will  not  have  night-soil.  We  suppty  him  with 
«treet-sweepings  mixed  with  horse  and  cow-dung.  We  contract 
with  the  coach  and  omnibus  proprietors  in  the  town. 

You  do  not  attempt  to  mix  night  soil  with  it? It  would  be 

out  of  the  question;  we  should  have  the  whole  neighbourhood 
upon  us. 

Do  you  pay  the  coach  proprietors  for  the  dtmg,  or  do  they  pay 

you  for  taking  it  away  ? We  pay  them  for  the  dung»  and  we  buy 

cow-dung  from  the  cow-keepers.  If  we  did  not  get  the  dung  we 
could  not  sell  the  street-sweepings. 

What  do  you  pay  usually  for  the  dung  ? We  pay  on  the 

average  for  the  cow-dung,  if  we  fetch  it  from  the  place,  about  2i. 
a  cubic  yard,  that  is  about  a  two-horse  load. 

How  much  for  horse-dung  ? 1  suppose  about  It,  W.  a  one- 
horse  load,  fetched  from  thenouse. 

You  buy  it  for  the  purpose  of  sale  ? ^We  buy  it  for  the  purpose 

of  making  the  street  sweepmgs  saleable. 

What  is  the  expense  of  the  carriage  of  a  cubic  yard  of  any  one 

of  those  materials  seven  miles  out  of  town  ? 1  should  say,  onf 

twenty- fifth  part  of  the  produce  of  London  in  horse  and  cow-dung 
goes  out  by  country  carts,  which  Bring  in  a  load  of  hay,  or  a  load 
of  wurzel,  or  a  load  of  clover,  Jind  take  out  a  load  of  dung  in 
return,  and  the  rest  goes  away  by  the  scavengers,  and  eompost  b 
made  of  it. 

What  is  the  cost  of  carrying  it  out  seven  miles  ? rWe  have 

not  consumption  for  half  of  it  within  seven  miles  of  London. 

How  do  you  send  it  out? By  barges. 

There  is  scarcely  any  carried  out  by  carts  that  go  on  purpose  ? 
Scarcely  in  any  instance,  except  half  a  dozen. 

What  distance  do  the  farmers  send  for  it  ? They  wfll  send 

tpr  neat  horse-dung  as  far  as  seven  or  eight,  or  nine  miles^  or  a 
Hltle  more,  because  they  pay  no  toll. 

How  far  does  that  manure,  mixed  with  dung,  go.? ^As  far 
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as  Bo^sttr.    We  haye  sent  some  as  far  as  Margate  three  or    Mr.  wmui 
four  years  back.  '"^'^ 

Do  you  send  up  the  river  ?— ; — ^We  send  up  the  river  as  far  af 
Richmond-bridge  perhaps. 

And  by  canal? And  by  canal;  but  the  trade  on  the  canal 

is  very  bad ;  the  charges  upon  the  tonnage  of  manure  ai'e  too  highs 

Tb«p>  practicatty^  you 'do  not  send  much  by  canal? ^No- 

What  may  be  the  length  of  distance  from  the  metropolis  at 
which  manure  from  it  is  regularly  used  ? — ^^As  much  as  eighty 
or  ninety  miles  down  the  river. 

What  is  the  greatest  length  to  which  the  distribution  by  carts 
goes  ?— — The  furthest  point  that  I  know  is  about  Kensal-green 
Cemetery.  There  are  some  small  farmers  about  there  who  take 
our  street-sweepings. 

Do  not  the  mai'ket-carts  that  bring  in  hay  take  back  maQure 
as  &r  as  ten  miles?-  - As  far  as  Southall. 

Then  the  distanoe  to  which  you  send  by  barge  is  down  the  river 
a^  far  as  Rochester^  or  as  far  as  Margate,  and  up  the  water  as  far 
as  Richmond  ?  ".We  have  a  wharfinger  at  Kingston  who  sends 
for  stuff  to  one  of  our  Thames  wharfs. 

Is  it  the  custom  of  the  trade  to  send  out  any  by  the  railways? 

". ^No.     When  the  Railway  Bills  passed  they  never  could  have 

legislated  for  the  farmers,  as  regards  manure. 

Are  the  charges  too  high  to  prevent  it  ? Yes ;  it  is  quite  out  of 

the  question. 

With  respect  to  cleansing  the  populous  districts  inhabited  .by  the 
poorer  classes,  and  which  you  are  bound  to  cleanse  pit  certain 
times,  are  there  any  inspectors  or  persons  appointed  to  see  that 
ihev  are  done ?-«->-^  Yes;  in  every  parish. 

But  they  do  not  look  much  into  those  places;  they  look  chiefly 

into  the  large  squares,  do  they  not? 1  do  not  know.     I  never 

was  so  tormented  in  my  life  as  I  was  in  the  parish  of  St.  GUes's. 
I  had  as  many  as  seven  or  eight  letters  a-day.  When  I  have 
cleansed  a  place  twice  a-week,  mev  have  actually  made  complaints 
that  such  a  place  was  not  cleansed  at  all.  When  I  have  clean^ 
it  on  Monday,  on  Tuesday  thev  would  send  and  say  that  it  was  noir 
cleansed  at  all.  If  such  filthy  plaoes  are  allowed,  if  a  set  of 
narrow  courts  are  allowed  to  be  built  that  a  horse  cannot  get  in  or 
out,  you  cannot  wonder  at  anything  happening.  The  people  go 
there  oit  account  of  the  lowness  of  the  rept. 

Is  the  rent  very  low? U.  6d.  a-week is  perhaps  the  average 

of  an  .apartment. 

Do  you  know  that  they  are  as  low  as  1».  6d.  a-week  ? — —I  anft 
sure  ffaey  are. 

.  Do  you  find  in  the  poorer  districts  an  increasing  attention  to 
cleanliness  manifested  by  increasing  importunity  to  the  contractor^' 
in  case  of  finy  neglectf — >-It  is  not  the  inhai>itants  who  com- 
plain* it  is  the  inspector  and  churchwardens,  and  the  clergymen;. 
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The  Kev,  Mr.  Tyler,  the  rector  of  St  Giles's,  is  one  of  the  mo^ 

indefatigable  men  li?bg;  he  is  always  in   the  .midst  of  those 

piaces. 

With  respect  to  animal  refuse,  such  as  dead  animals,  how  is  that 
disposed  of — do  you  know  whether  your  carts  collect  much  of  it  ? 

•! It  is  imposinble  not  to  collect  some  of  it  from  Hie  rarious 

stalls,  the  fish-stalls  and  others;  and  with  regard  to  vegetable 
refuse,  the  quantitv  is  prodigious. 

Are  there  slaughter-houses  in  your  district? Yes;  but  we  are 

not  bound  to  take  out  slaughter-house  reiiise ;  they  have  often  come 
to  us  and  asked  us  to  do  it,  but  I  would  never  meddle  with  it 

Is  there  much  sheep-killing  in  the  butdiers'  shops  ? A  great 

deal. 

What  do  you  make  of  the  vegetable  matter  ?— — It  goes  into  die 
barge,  and  that  is  the  only  method  of  keeping  the  metropolis  healthy. 
If  we  are  prevented  from  shooting  it  into  a  barge  on  a  wharf,  where 
the  tide  comes  up  twice  a-day,  which  enables  us  to  send  ber  away  as 
soon  as  the  tide  flows,  we  cannot  keep  Liondon  clean. 

With  respect  to  the  metropolis  gen^rall^,  you  are  clearly  of  opmon 
that  a  frequent  removal  of  the  refuse  is  indispensable  for  the  main** 
(enance  of  health  ? 1  should  certainly  say  so. 

And  that  the  retention  of  filth  in  any  place  is  a  cause  of  sickness? 
When  it  decomposes  it  must  be  so. 

Have  you  ever  observed  that  fever  cases  have  followed  in  places 

where  there  has  been  any  collection  of  filth? 1  never  knew  it 

myself.  .  I  was  talking  with  Dr.  Wray  of  Salisbury  Souare,  who 
lived  many  years  in  the  neighbourhood  of  a  laystall  at  Wnitefiiars ; 
I  asked  him  seriously  whether  he  ever  knew  a  case  of  fever  arise 
from  it.  He  said  he  never  knew  a  case  at  all.  I  never  saw  butooe 
case,  and  that  was  in  the  ndghbourhood  of  the  Edgeware  Road. 
Horse-duDg  had  been  shot  there,  and  laid  down  for  about  two  montlis 
under  the  kitchen  windows.  A  young  fellow  came  direct  from  the 
country,  and  in  a  fortnight  he  had  a  violent  attack  of  ty}^ius  fever. 

You  are  quite  clear  that  regular  cleansing  would  be  of  great 
importance  to  health?— -^Certainly;  I  do  not  think  that  any 
vegetable  matter  would  hurt  for  three  or  four  days,  or  until  decom- 
position commenced,  upon  a  wharf. 

You  mentioned  a  young  person  from  the  country  getting  fever 
from  a  collection  of  horse-dung  in  a  decomposed  state ;  in  that  par- 
ticular case  were  other  people  exposed  to  it  who  did  not  take  the 
fever? Yes. 

Much  more  exposed  to  it,  perhaps,  than  he  was? They  had 

be^  there  for  some  years. 

What  may  be  the  largest  quantity  that  you  have  known'  to  be 

accumulated  in  a  laystaU  ? The  largest  quantity  I  ever  had  ia 

a  laystall  was  twenty  barge  loads. 

liow  much-inay  there  be  in  a  barge? — —About  forty-five  cubic 
yards. 


Expense  of  the  Labour  of  Paupers.  381 

Do  you  know  wfaiedier  the  sailors  in  the  barges  are  at  all  affected     MnwnuM> 
by  it  ?    ■     No ;  they  are  a  fine  healthy  set  of  men.  .,    '^ 

Tile  people  engaged  in  the  work  gmsrally  eat  and  drink  well, 
and  have  plenty  of  exercise  in  the  open  air  ? ^Yes. 

They  have  veiy  little  to  do  with  the  mlasina  in  a  statei  of  concen- 
tration r There  can  be  no  concentration  of  miasma  till  it  has  Iain 

a  month. 

Does  the  description  you  have  nven  of  your  own  mode  of  carry <> 
ing  on  business  as  a  scavenger  and  contractor  apply  itself  to  others 
in  the  same  biianess  throughout  London? — -— Yes^  I  should  say  so; 
we  are  the  oldest  contractors  in  London. 

Is  there  any  variation  in  the  terms  of  the  parochial  contracts ;  do 
any  ^  them  contract  per  load  for  the  quantity  removed,  whilst 
others  contract  for  the  extent  of  surface  cleansed,  without  reference 

to  the  quantity  removed  ? 1  do  not  believe  it  was  ever  contracted 

for  by  the  load^  except  that  in  one  instance  the  parish  of  St 
George's,  Hanover-square^  contracted  to  have  it  removed  by  the 
load,  and  they  removed  it  by  pauper  labour. 

What  quantity  of  pauper  labour  was  used  as  compared  with 
that  of  regular  men? ^Three  times  as  much. 

One  of  the  paid  men  did  three  times  as  much  as  a  pauper  man? 
——Yes. 

Are  there  not  opportmnties  of  fraud  in  contracts  for  removing  at  so 
much  per  load  ?  Most  decidedly ;  you  may  have  a  smau  cart, 
and  a  defective  one,  so  far  as  carrying  the  wet  material  or  slop  Ls 
concerned. 

You  say  it  would  be  an  object  of  importance  to  you  io  have  a 
place  where  you  could  shoot  night-soil,  if  you  could  manage  to  have 

it  near  the  river  ? If  it  could  be  shot  into  barges  it  would  be  a 

vezy  valuable  thing. 

If  any  arrangement  could  be  adopted,  by  which  night-soil  could 
be  carried  in  carts  and  taken  uito  closed  premises,  or  put  into  co« 
vered  vessels  from  which  no  odour  could  escape,  would  not  that  an- 
swer your  purpose  ?—— Certainly. 

Do  you  think  you  could  meet  any  difficulties  presented  to  you  by 
the  in!iabitants,  if  you  could  show  that  it  was  impossible  for  any 
odour  to  escape,  and  if  you  could  also  take  them  romd  and  prove 

it  to  be  the  fact  in  the  event  of  any  objection  being  made  ? ^Theo 

that  would  do  away  with  all  the  objection,  because  I  consider  myself 
that,  in  a  medical  p<nnt  of  view,  there  is  no  injury  resulting  from 
taking  night-soil  llirough  the  streets  in  the  middle  of  the  night, 
when  everybody  is  in  bed,  with  their  windows  closed,  and  putting 
it  on  bos^rd  a  barge ;  there  can  be  no  more  harm  in  putting  it  on 
board  a  barge  than  in  putting  it  in  a  field. 

Is  the  practice  of  using  water-closets  greatly  extending  from  the 
higher  classes  of  houses  to  the  middling  classes  ?   ■     Yes. 

Are  you  aware  whether  it  has  been  extended  at  all  to  fourth-rate 
bouses ?     ■  ■!  should  say  that  almost  every  descriptioa  of  house,  ex* 
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MT.wtfiuii  oept  small  cottagsB,  and  fiifti  and  sixth^raie  bmnes,  are 
•'"**"•  with  water-closets  now.  The  plan  they  have  of  doing  it  is,  thejr  put 
the  water-closet  a  little  waj  behind^  and  then  the  water  pouring  away 
firom  the  sinks  and  wash-houses  passes  through  it^  ao  thai  the  water 
continually  pouring  down  drives  away  the  night-soil^  and  sends  it 
down  the  common  sewer. 

Where  is  that  done  with  the  lower  class  of  houses  ?-i — r^In  the 
neighbourhood  of  Paddington  I  believe  it  is  done.  .  ^ ,  . 

In  all  those  caaes  there  is  a  communication  with  the  conmum 
sewer  ? — Yes,  of  course. 

If  there  is  any  rule  or  regulation  that  prevents  a  commimicatianvnlfa 
the  common  sewer,  it  prevents  the  plan  being  carried  out?         Yes. 

If  eommumcations  were  facilitated  with  the  eommon  sewer,  do 
Tou  think  that  plan  might  be  extensively  employed  in  poor  neigh- 
bourhoods J^^^-At  might  be  done ;  but  thra  arises  a  question,  at  far 
as  the  public  health  is  concerned,  when  we  all  have  to  drink  the 
Thames  water. 

Ts  there  any  reason  to  doubt  that  the  labouring  dasaes  would  use 

water-closets  if  they  were  supplied  with  them  in  their  houses? 

It  would  be  their  interest  to  do  so. 

.  From  what  you  have  seen  of  London  generally,  do  yon  tfaink  it 
would  be  desirable  to  erect  public  conveniences  in  different  districts, 
for  the  accommodation  of  the  public  in  passinir  ?— — I  should  say 
urinal,  mwrt  decidedly.  1~  F       « 

Do  you  think  privies  would  be  desirable  ia  some  places  t'  -  ■  I 
cannot  see  any  oojection  to  it,  because  the  police  would  prevent  any 
bad  conduct  goinsr  on. 

Do  you  find  that  the  streets  are  more  or  less  cleanly  than  they 
were  formerly  in  particular  districts^  in  respect  to  ntght-soil  in  the 

streets  themselves  ? ^There  is  only  one  part  in  the  west  end  of 

London  where  there  was  any  such  thing.  The  Rookery^  In  St. 
Giles's  was  in  ^a  most  filthy  state,  but  now  it  will  be  completely 
done  away  with. 

In  the  better  districts  is  there  much  pollution  of  the  streets  by 
night-soil ?■  ■  Not  at  all.  In  a  respectable  street  such  a  thing 
would  set  the  people  all  up  irt  arms. 

Do  you  think  that  some  provision,  either  of  public  or  private 
necessaries,  fit  for  the  humbler  classes,  would  diminish  the  pollution 

that  arises  from  the  neglect  of  sudi  things  at  present  ? 1  do 

certainly  think  so.  I  am  sorry  to  see  that  in  the  upper  part  of 
Pancras  there  is  not  even  an  urinal ;  you  may  go  up  one  Eftreet,  and 
down  another^  and  round  half  a  dozen  turnings,  and  not  find  a 
single  place. 

You  think  such  a  provision  would  be  conducive  to  public  health 
in  populous  districts  r Certainly. 

Is  urine  at  all  eoUected  as  manure,  or  for  commercial  puiPposes 
in  any  way  ? — I  know  no  case  in  London  at  all }  but  it  vVouId  make 
very  excellent  sid^ammoniac. 
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RKPLIBS  TO  QUBSTIONS  TORWABDED  TO  THS  CHAIRMAN  OF    Mr^AkumWr 
THE  CLBANSING  COMMITTSB  AT  BDINBUR6H,  AN8WBRSD  BT 
MR.  ALBXAKDBR  RAMSAY,  IN8PBCTOR. 

!•  Have  not  some  recent  reeulations  been  made  by  ibe  Police  E0tab1ltfi-> 
tfienty  in  conjunction  witb  tbe  Fever  Board,  to  fumigate  and  elfeaaiBe 
the  houses  of  every  patient  attacked  with  fever  ?  If  so,  be  so  good  as 
to  liimish  a  copy  of  the  regulations,  if  they  are  not  considered  private  ? 

As  no  precise  regulations  have  been  adopted  beyond  what  are 
eaotained  in  the  following  narrative  of  proceedings,  I  venture  to  lay 
them  before  you  in  the  order  in  which  they  occurred,  as  affording' 
a  mom  distinct  view  of  what  has  been  done  than  could  well  be 
given  in  a  different  shape. 

On  the  28th  of  July  the  prevalence  of  fever  was  first  brought 
under  the  notice  of  the  Cleansing  Committee  of  the  Police  Com- 
misaioneTB^  who  of  that  date  authorised  me  to  cause  the  walls  of 
any  atairs  or  closes  which  might  seem  to  require  it  to  be  washed 
with  quicklime,  keeping  particularly  in  view  those  situations  whens 
fever  oad  recendy  existed,  or  was  likely  to  prevail.  Operations 
were,  according  to  this  authority,  commenced  on  the  Im  of  Au* 
gustj  and  by  \m  second  week  of  September^  1212  Afferent  placea 
were  washed. 

The  process^  however^  seemed  to  have  no  effect  in  checking  or 
moderating  the  disease  it  Was  intended  to  counteract ;  and  on  the 
11th  of  September,  in  reference  to  a  communication  from  the 
City  Charity  Workhouse,  the  Cleansing  Committee  recommended  to 
the  Police  Board  to  have  the  hoases  in  those  localities  where  fever 
prevails  whitewashed  and  fumigated.  The  Board  happening  to  meet 
on  the  same  day,  and  adopting  the  recommendation  of  the  committee, 
instant  measures  were  taken  to  carry  it  into  effect.  On  the  13th  a  meet- 
ing of  the  committee  was  again  held,  at  wUch  a  deputation  attended 
from  the  Fever  Boards  who  stated  that,  from  the  great  number  of  fever 
cases,  it  was  impossible  for  the  latter  body  to  unaertake  the  cleansing 
and  fumigating  of  the  houses  without  additionsd  aid.  Tbe  Cleansing 
Committee  thereupon  recommended  that  the  Committees  of  the  Peyer 
Board  and  Destitute  Sick  Society  should  keep  a  record  of  all  cases, 
where  whitewashing  and  fumigation  were  reqtliredi  and  granted  au*' 
thority  to  me  to  appoint  such  persons,  and  to  piffchase  such  imple- 
ments and  materials  as  might  be  necessary  to  carry  out  the  object  of 
the  meeting,  and  requested  the  surgeon  of  tbe  police  estabUdmaent  to 
give  his  aid  in  any  case  where  it  might  be  necessary. 

You  will  thus  perceive  that  there  are  no  specific  regulations  or 
the  subject ;  and,  except  in  so  far  as  they  might  be  compulsory  on 
those  whose  houses  are  to  be  cleansed  and  fumigated^  I  am  iiel 
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Mr.  AiMnaer  suTc  but  the  work  is  more  quickly  and  more  effectively  performed 
***^^'        when  left  to  the  direction  of  one  person  not  encumbepe«l^\Wth 
numerous  rules  and  restrictions. 

Since  the  commencement  of  the  cleansing  and  fumigating  on 
the  14th  of  September,  up  to  last  night,  21 1  staircases,  manv  of 
them  consisting  of  five  or  six  stories ;  749  rooms,  of  all  sizes ;  180 
closets ;  and  739  passages  have  been  thoroughly  limewashed  ;  and 
about  260  apartments  fumigated^  exclusive  of  the  1212  places 
already  mentioned. 
2.  In  what  manner  is  the  fumigation  effected,-— how  is  the  boose 
cleansed, — and  at  whose  exi>en8e  ? 

The  fumigation  being  a  process  not  safely  performed  except 
under  the  eye  of  a  medical  man,  has  been  ititrusted  to  Dr.  Tait, 
/  of  the  police,  whose  composition  for  fumigating  consists  of  one  part 
)  of  black  oxide  of  manganese  t3  four  of  nmriate  of  soda.  For  an 
apartment  of  ordmary  sixe,  about  four  ounces  of  this  mixture  is 
laid  upon  a  common  earthenware  plate  or  basin,  which  is  usually 
placed  in  the  middle  of  the  apartment,  and  about  two  ounces  of 
sulphuric  acid  poured  over  it*  The  doors  aiid  windows  being  care- 
fully shut,  and  the  chlorine  gas  instantly  disengaged,  every  crevice 
in  the  apartment  is  quickly  filled.  In  eight  or  ten  minutes  the 
windows  and  doors  are  again  opened ;  and  if  there  are  a  number 
of  houses  requiring  fumigation  in  the  same  neighbourhood^  tho 
process  goes  on  nearly  simultaneously  in  the  whole,  so  that  one 
person  may  fumigate  a  very  large  number  within  an  hour. 

The  house  is  cleansed  generally  by  a  couple  of  men,  whose 
implements  are  a  common  pail  and  a  painter's  whitening-brush  of 
a  large  size.  The  pail  contains  a  solution  of  lime  in  water,  the 
lime  being  in  its  most  caustic  state,  and  of  sufficient  con^taicy 
merely  to  whiten  the  walls.  It  is  very  quickly  applied,  and  when 
the  workmen  become  accustomed  to  it,  which  they  soon  do,  they 
put  the  inmates  to  very  little  trouble,  and  do  not  occasion  the  usual 
splashine  about  of  the  material,  the  fear  of  which  creates  an  aver- 
sion to  tne  operation  in  the  minds  of  indolent  and  infirm  persons 
not  always  easily  overcome. 

The  cleansing  is  effected  exclusively  at  the  expense  of  the  Police 
Board. 

3.  Is  this  ftimigating  and  cleansbg  compulsory,  and  does  it  extend  10 
the  hooaes  of  all  classes  ? 

The  fumigation  and  cleansing  are  not  compulsory,  and  do  not 
extend  to  the  houses  of  all  classes. 

When  one  or  two  houses  of  a  tenement  occupied  by  the  poorer 
classes  have  been  cleansed  and  limewashed.  many  of  the  neigh- 
bours, gratified  with  the  fresh  smell  of  the  lime,  aud  its  light  and 
agreeable  effect  on  the  black  and  dirty  walls,  apply  to  have  their 
bouses  also  washed ;  and  others,  seeing  with  how  Uttle  inconvenience 
to  themselves  it  is  accomplished  and  its  agreeable  effects,  on  their 
permission  being  asked,  very  rardy  refuse. 
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Tniat  is  the  expense  attending  the  Aimigation  and  cleansing  of  a  second   Mr. 
and  tbird-^lass  cottage  respectivelj  ?  ^»mm.r 

The  expense  is  a  mere  trifle.  On  the  30th  of  this  month  41 
staircases^  28  rooms^  13  closets^  and  57  passages,  were  cleansed 
and  limewashed  by  24  men  under  the  charge  of  Uiree  overseers, 
whose  joint  wages  amounted  to  2/.  &. ;  the  cost  of  lime  to  3«.  6«(., 
and  allowing  for  tear  and  wear  of  implements  4«.  Get.,  we  have  139 
places  thoroughly  cleansed  and  purified  at  an  aggregate  cost  of 
2/.  l&r.,  or  a  fraction  less  than  5a.  each.  The  staircases,  it  must 
be  remembered,  vary  in  height  from  one  story  or  floor,  to  six  or 
eight.  On  a  large  scale,  therefore,  such  as  that  in  operation  here, 
the  expense  of  cleansing  a  second  and  third-rate  cottage  of  two  or 
three  apartments  respectively  might  not  exceed  9 J.  and  1^.,  and 
the  fumigation  of  one  apartment  under  2c2. 

Has  this  practice  been  attended  with  beneficial  ^consequences;  if  so, 
state  how  ? 

From  the  shortness  of  the  time  the  practice  has  been  in  opera- 
tion here^  it  is  almost  impossible  yet  to  determine  its  effects.  In 
the  course  of  nearly  19  years'  experience  in  the  management  of 
the  lighting  and  cleansing  departments  of  police  here,  however, 
I  have'  had  many  opportunities  of  knowing  the  effects  of  lime- 
n-ashing  on  former  occasions.  For  although  the  police  statute  was 
partly^  prepared  at  a  time  when  this  city  was  threatened  with 
cholera,  and  many  useful  clauses  added,  it  is  still  lamentably  defec- 
tive in  its  sanatory  regulations,  and  must  ever  be  so,  until  medical 
police  shall  have  a  statutory  existence  as  a  distinct  branch,  yet,  on 
occasions  of  excitement  regarding  epidemic  disease,  the  police  has 
always  contributed  more  or  less  to  the  purifications  which  the 
times  rendered  necessary.  Most  of  the  cleansings  which  then  took 
place  were  like  the  present,  a  stretch  of  the  powers  of  the  poUce, 
not  sanctioned  by  the  statute,  justifiable  only  by  the  circumstance 
of  the  prevalence  of  dangerous  disease,  and  Uable,  I  have  no  doubt, 
to  be  interdicted  by  any  interested  person ;  and,  from  the  want  of 
all  compukory  power,  partial  and  comparatively  ineffident  in  their 
operation.  I^o  doubt^  however,  in  so  far  as  they  go,  they  will  be 
attended  with  most  beneficial  consequences ;  for  although  the  salu- 
tary effect  e^qpected  from  them  has  not  yet  appeared  in  a  reduction 
in  the  number  of  fever  cases,  or  in  their  abated  virulence,  from 
other  opportunities  I  have  had  of  knowing  their  effect,  I  have  no 
doubt  tnat  the  present  limewashing  will  be  attended  with  results 
as  decided  and  satisfactory  as  on  former  occasions.  On  the  fourth 
or  fifth  floor  of  a  house  within  a  short  distance  oS  where  I  now 
write,  for  example,  the  whole  occupants  of  that  floor^  consisting  of 
<^veral  dwelling,  were  attacked  during  the  last  severe  visitation 
[>r  fever  in  1838,  and  the  whole  floor  repeatedly  cleared  by  the 
inhabitants  being  sent  to  the  infirmary.  A  fresh  set  of  tenants 
w  ere  no  sooner  inducted  than  the  disease  a^n  broke  out,  uid 
igain  the  floor  was  tenantless.     It  was  occupied  and  re-occupied 
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several  times  with  similar  results^  till  at  last  there  was  a  difficulty 
iti  fitiditig  oecupatitft  on  atly  tertkis*  The  prcrprietCNr  livad  in  the 
country,  and^  beyond  getting  his  rents,  tooK  little  interest  io  the 
nAatt^ ;  bnt  on  bditig  ti^ed  to  fifet  the  whole  floor  thoMigbly  limr. 
\rai^«d,  he  did  so,  and  hvet,  tiu  within  the  last  month,  fas^  not  been 
kMWh  hi  H  shice. 

I  hare  ttoubled  ^dtt  whh  a  eomtmrnieafion  much  long^,  I  dar? 
say,  than  you  desire,  and  ptobaUy  much  longer  than  is  reailj 
neceMtty ;  Out  my  (3oiE)vletioki  (Wim  all  I  hate  wseik,  and  all  I  have 
heard,  in  the  coufHe  of  many  years'  expei^ieti6e,  is  so  stroiig  ai^I 
decided  as  to  the  efficacy  of  qmckUme-washifig  {a  removing  disease, 
that  if  carried  out  under  a  st&tutof y  enactment,  along  with  a  (evs 
other  simple  and  ^ffisctive  i*egulati(ni3  regarding  deaitliness,  under 
the  direction  of  a  stipendiary  medieal  omcer,  the  periodical  attacks 
of  fever,  with  which  all  lat^  towns  are  visited,  wouM  be  much  less 
irequent  ht  their  dccurrenee,  aild  greatly  lesa  a^efe  in  theu*  cha- 
racter.    Indeed  I  am  not  without  the  hope  that  I  shall  live  to  se^^ 
the  app(>intMent  of  a  medical  of&cer  itI  every  considerable  town  in 
the  kingdom.    As  compared  with  the  numberless)  advantages  of 
such  an  appointment,  the  expease  would  be  a  mere  bagatelle. 
Sapposing  a  salary  of  250/.  a-year  w^re  allowed  for  hb  service?; 
and  that  the  dwellings  of  every  p66r  perton  in  duch  a  town  as  Edln- 
burgh  w6f^  t(>  undergo  an  annual  purification,  and  that  the  entire 
e^p^tise  llftll  Upon  the  public,  the  cost,  ineluding  a  permanent  corps 
of  cieatidrs  and  eveiy  other  expense,  would  not  exceed  500/.  a- year. 
The  dwellings  of  a  very  lar^  proportiott  of  the  poor  afle  mere 
dunghills,  and  the  salutary  effects  of  dacnfng  the  closes  and  other 
places  whet«  they  live,  outnioors,  are  in  a  gr^f  measure  ueuti^lizix] 
by  the  filth  whidi  prevails  within.     This  serious  evil  Would  I » 
removed  hy  the  appomtm^nt  of  a  medical  oKter,  and  an  orgauizixl 
system  <yf  cleaning,  or  (Sansing  their  dwellings  to  be  cleaned ;  ^^W^^ 
the  moral  effect  of  fraquent  visitations  would  he  to  stinralate  per- 
sons of  filthy  habits,  and  to  awaken  a  taste  for  and  an  appr^iation 
of  decency,  order,  and  eieafilines^. 

Under  whose  eaperinfendence  are  these  regulations  placed,  and  ho^ 
is  he  made  acquainted  with  the  fiiet  of  fever  having  appeared  in  ^ 
house? 

Begulations  you  will  see^  in  one  sense  of  die  word,  there  are 
none ;  and  tho  work  is  placed  utider  my  superintendence. 

Generally  speaking,  there  is  no  great  difllculty  in  becamin!{ 
acquamted  with  the  fact  of  the  appearance  of  fever*  Beside  beiiik^ 
in  communication  with  the  Committees  of  the  Fever  Board  and 
Destitute  Sick  Society,  the  men  employed  in  cleansing  soon  hear 
of  any  cases  of  fbver  in  th^  neighbourhood ;  for,  althougn  the  peopl  • 
have  sometimes  an  aversion  to  th^  introduction  of  the  cleaning  fort, 
into  their  own  dwellings,  they  ate  always  ready  to  direct  tl»n  to 
those  ot  thmr  neighbours  where  disease  is  khown  to  exist. 

P.S  —October  9.     I  have  omitted  to  state  in  its  proper  placo. 


that  IB  pfttparing  die  Ume  for  whiteiraiAiBgi  a  amoll  ouaolity  tf 
chloride  <^  lime  is  added — ^probably  half  a  pound  to  a  fittiuilll. 

There  being  a  meetiiig  of  the  Cleansing  Conmiittee  this  dayj  atld 
also  o/tfae  Boeroi  I  hay^  laid  before  tn6m  the  foUowihff  abstract^ 
which  appears  to  nie  of  sufficient  importanee  to  justinr  me  for- 
warding it^  as  snowing  the  very  trifling  expense  of  executing  a  large 
(ptantity  of  work  of  a  very  important  description : — 

£.    «.  <!•' 
From  Sevtember  14  to  Nvrember  7,  the  wagei  to  men  and  over- 

ioeii  mioldyed  in  limewttlilDg  ahd  cleAhitig  Amounted  to  •     .    31    ^    ft 
TfcAcdritoflifai^to        •         •         .         •«  »         .^89 

Implemenii,  eaj «        •         •        v        •        *        i        •        s6l0    0 
Chlotide  of  Ume,  My   »•..••••      0  14    7 

Tegethtfr    •        •    42    0    0 

•    - 

Duiing  ttiU  period  Ihert  have  been  Umewashed  and  cleaned     .  303  staireaaea. 

898  rooms. 
248  closets. 
894  paasagtt. 

total  .     2343 

The  kvefage  exjpense  of  each  fa  4t^,  o^  a  fraction  above  4|«f. 
each. 
I  shall  be  gkd  to  funriA  any  further  information  in  my  power. 


FUBT&ER  COMMUKICAHO^  FfiOtt  MR.  AUSXANDER  RAMSAt. 

Daring  the  19  years  that  jovl  have  hdd  your  present  o£Sce  have  yon  ha4 
many  opportunities  of  becoming  acquunted  with  the  habits  of  the  poorer 

classea? 

My  atteihtibn  has  b6eA  Ibfig  cKrecfed  (o  the  slate  of  the  houses  of* 
the  po01^,  and  t  atn  convinced  that  without  sohid  sUinniary  powers  on  / 
the  part  of  the  authorities  the  dwellings  ot  the  pooi^  cannot  be  kept 
in  a  sttfficient  state  of  cleanliness  tb  insure  a  proper  degree  of 
iiealth.  I  have  been  very  afixious  to  establish  in  Edinburgh  a 
medics^!  poli^^e  for  this  purpose. 

Haye  yoa  considered  the  necessity  of  appointing  an  officer  whose  duty 
it  shad  be  to  attend  to  the  cleanliness  of  the  dwellings  of  the  poor? 

I  think  it  highly  desirable  that  an  inspector  of  the  dwellings  of 
the  poor  should  be  appointed.  Th6  Constant  duty  of  such  a!n 
oflScef  would  be  to  visit  the  habitations  of  the  pdor,  especially 
where  disease  exists.  The  inspector  ought  to  be  a  medical  man^ 
ami  for  many  reasons  the  exectition  of  the  measures  he  might 
consider  necessary  should  not  be  in  toy  way  cotinectdd  with  the 
criminal  police.  One  great  source  of  emcieiicy  of  such  a  measure 
muet  be  its  popularity.  The  visitations  from  the  criminal  police 
n  ould  be  tery  offensive,  whild  those  of  a  medical  man  w(mld^  on 
the  contrary >  be  v^ry  popular.  An  officer  such  as  I  allude  to 
would  wove  of  infinite  benefit  to  the  health  of  a  town. 

2c2 
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MfejOwMiaar      Dojoa  anticipate  any  particular  benefits  from  the  appointment  of  t 
medical  inspector  ? 

Such  an  appointment  would  possess  many  advantageSj  many  of 
them  not  very  apparent  at  first  sight,  besides  that  of  a  sanatoi^ 
inspection  of  the  houses  of  the  poor.  For  notwithstanding  the 
numerous  means  in  operation  for  their  benefit^  in  the  pious  xnim:' 
trations  of  the  clergy,  the  unceasing  and  unwearied  attentions  o( 
the  medical  profession,  the  benevolent  labours  of  charitable 
societies,  the  laborious  superintendence  and  administration  of  the 

Srochial  funds,  there  is  no  responsible  stipendiary. officer  whose 
TOUTS  among  the  poor  possess  the  advantage  of  centralizing  their 
wants  and  necessities  in  one  common  focus.  Such  an  officer  would 
at  all  times  afibrd  a  ready  and  effective  means  of  communication 
with  all  public  bodies,  or  individuals,  whose  objects  are  the  rdief 
of  destitution,  disease,  or  misery.  For  even  in  cases  where  there  is 
no  disease,  the  amount  of  privation  endured  from  mere  want  of 
knowledge  where  to  apply  for  relief,  and  the  want  of  means  and 
intelligence  to  make  application  for  it,  is  greater  than  may  be 
easily  conceived.  In  cases  where  destitution  is  aggravated  by 
disease,  the. appointment  of  an  officer  who  would  procure  for  them 
the  aid  which  their  circumstances  might  require  would  be  the 
means  of  relieving  a  large  amount  of  human  misery.  Tliose  vho 
spend  much  of  their  time  among  the  destitute  poor  can  tell  how 
often  it  happens  that  the  unfortunate  subjects  of  fever  are  forsaken 
by  friends,  relatives,  and  acquaintances,  and  for  days  together  left 
wholly  in  solitude,  altogether  without  human  aid,  and  irequently 
without  the  miserable  comfort  of  a  cup  of  cold  water.  Unfoitu- 
nately  this  is  no  exaggerated  picture,  but  one  of  every-day  occur- 
rence ;  and  until  means  are  established  for  insuring  in  sickness  and 
in  health  a  regular  inspection  of  the  houses  of  the  poor,  by  a  paid 
and  responsible  functionary,  it  must  continue  so. 

The  first  duty  of  such  an  officer  would  be  a  constant  inspection 
of  the  dwellings  of  the  poor,  with  a  view  to  the  prevention  of 
disease.  It  would  be  his  duty  to  cause  such  dwelling-houses, 
stairs,  areas,  or  other  places  as  might  seem  to  require  it,  to  be 
properly  cleansed  and  fumigated,  either  at  the  public  expense  or 
that  of  the  private  party,  as  the  judge  acting  in  the  police  court 
might  determine. 

In  cases  of  fever  or  other  infectious  disease  occurring  in  densely* 
inhabited  or  ill-ventilated  situations,  he  would  see  that  medical 
attendance  was  obtained,  cause  their  houses  and  apartments,  the 
bed-clothes  and  bedding,  as  well  as  the  persons  and  body-clothes  of 
the  inhabitants,  to  be  cleansed  and  purified,  and  generally  take  all 
needfiil  measures  to  prevent  the  spread  of  the  disease. 

A  duty  of  not  less  importance  would  be  a  constant  surveillarK^e 
of  that  class  of  lodging-houses  occupied  by  beggars,  hawkers, 
strangers,  and  other  persons  having  no  fixed  place  of  residence. 
The  crowded  and  filthy  state  of  these  lodging-houses,  particvlarl) 
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for  some  time  before  and  aflter  harvest,  the  nasty  state  of  their  beds,  **b^2[*** 
frequently  occupied  by  promiscuous  intercourse  of  the  sexes  in 
poverty,  rags,  and  fil&,  many  of  them  labouring  under  danger- 
ous and  infectious  disease,  the  nightly  succession  admitted  to  the 
same  apartments,  the  same  beds^  and  the  same  bed-clothes,  with 
their  wandering  and  unsettled  mode  of  life,  present  a  condition  of 
things  as  favourable  for  engendering  and  difiusing  disease  as  it  is 
well  possible  to  conceive. 

The  simple  and  obvious  remedy  for  this  state  of  matters  is,  in 
the  first  place,  to  compel  all  keepers  of  lodging-houses  of  this 
description  to  occupy  them  under  a  licence  from  the  police  court, 
upon  a  certificate  from  the  medical  officer,  stating  the  numb^  of 
lodgers  each  apartment  is  to  contain,  with  a  due  regard  to  health 
and  decency,  and  to  affix  a  copy  of  the  licence  on  some  conspicu- 
ous place  on  the  wall  of  each  apartment^  and  making  the  house- 
holder bound  to  report  to  the  officer  of  health,  or  police,  every  case 
in  which  any  inmate  shall  have  been  confined  to  bed  by  illness, 
of  whatever  nature,  for  more  than  24  consecutive  hours.  This, 
ivith  a  due  attention  to  the  proper  cleansing  of  the  houses  and  bed- 
clothes, would  go  far  to  remove  many  of  the  evils  which  adhere  to 
lodging-houses  in  their  present  state. 

Now,  one  professional  gentleman  at  the  head  of  the  sanatory 
department,  with  several  overseers,  and  an  intelligent  subordinate 
as<;istant,  would  be  quite  sufficient  for  a  town  like  this,  and  they 
wotild  be  able  to  attend  to  other  matters  connected  with  the  pre- 
vention of  disease,  as  well  as  with  its  amelioration  when  the  disease 
occurs. 

Would  you  think  it  desirable  to  render  it  imperative  upon  the  officer  of 
public  health  to  visit  every  case  of  death,  and  unless  a  certificate  of  its 
cause  was  left  by  the  medical  attendant  of  the  deceased,  to  institute  strict 
inquiries  into  the  cause,  and  to  register  the  latter? 

For  very  many  reasons  such  a  system  would  be  highly  desirable* 

In  the  answers  which  you  have  already  forwarded,  you  have  described 
the  mode  of  cleansing  apartments  after  fever.  Woola  you  be  indined  to 
pat  this  under  the  direction  of  the  medical  inspector  ? 

Certainly;  and  there  should  be  as  few  legal  difficulties  as 
possible  to  the  execution  of  his  orders.  When  the  medical  officer 
£nds  it  necessary  that  the  staircase,  apartments,  or  other  places 
require  to  be  cleansed  or  fumigated,  a  simple  printed  notice 
.specifying  what  is  to  be  done^  and  allowing  a  particular  time  for 
carrying  it  into  effect,  affixed  upon  the  walk  of  tne  premises^  should 
be  held  to  be  a  sufficient  legal  notice,  and  if  not  complied  with, 
may  be  done  at  the  expense  of  the  inmate.  In  other  cases  where, 
from  the  poverty  of  the  inmates,  the  state  of  disease  in  the  house 
or  neighbourhood,  or  other  causes,  it  may  be  necessary  that  the 
cleansing  should  be  immediately  effiscted,  the  medical  officer 
should  have  the  power  of  having  it  done  without  delay. 


890  CM  »f  a  Ucmamf 

Are  you  quite  eoQvineed  of  tbe  benel&dAl  results  afialiig  from  lime- 
v&shing  bouses  in  wbioh  fever  has  equated  ? 

Since  the  commencement  of  limewashing  by  the  polioe  I  have 
been  at  the  utmost  pains  to  ascertain  whether  any  ease  of  fever 
has  occurred  in  any  house  previously  subjected  to  lt|xiewashrng. 
A  number  of  cases  were  reported  as  having  occurred,  but  on 
inquiry  it  turned  out  that  the  whole  of  them  were  the  cases  of 
relapse. 

Have  vou  formed  any  calculation  to  8l)0W  what  would  be  the  expense  ^ 
an  establishment  for  such  a  purpose? 

I  have  done  so  for  the  pity  of  Edinburg^h,  a|id  perbsMps  yon  will 
acoept  this  as  an  example.  In  Edinburgh  there  are  10,098,  say 
11,000  houses,  at  and  updef  ^U  rent ;  one-fifth  of  the  occupants  o\ 
them  are  in  such  circunastances  as  to  be  beyond  ^be  necessity  of 
requiring  public  aid ;  pne-0fth  n^pre  are  cleanlv  ai)d  orderly  in 
their  haoit^  and  would  not  require  publip  assistance.     Now,  sup- 

fosing  the  cleansing  to  extend  to  houses  under  4/.,  and  e^lowing 
000  houses  in  which  cases  of  fever  may  occur  in  dwellings  above 
that  rent^  where  the  parties  could  not  afford  tq  cleanse  for  them- 
selves, the  aggregate  amount  of  houses  to  be  cleansed  would  be 
7600.  Th^  cost  of  cleansing  each  separate  place  is  3|ef.^  but  in 
order  to  include  staircase^  lobbies,  and  such  like  places  let  U5 
take  the  cosf  as  high  as  7d,  each,  include  also  in  thp  above  calcula- 
tion the  expense  of  2400  fumigations;  then  the  total  post  for 
cleansing  and  fumigatipg  annuadly  7600  houses  would  be  221/. 
But  this  calculation  is  based  on  the  assumption  that  a  special 
cleansing  corps  were  retained  for  the  purpose ;  by  taking  ad  van  • 
t^e  of  tpe  servic^^  qf  the  ordinary  scavengers  ii^  tnq  per^jmance* 
pf  this  wprk  the  pxpeusp  will  bp  greatly  reduced.  By  far  the 
greater  part  of  this  work  would  have  to  be  done  in  the  Bumiser 
months,  when  the  ordinary  duties  of  scavengers  are  yery  light ; 
tff0-thir4s  of  the  whple  work  might  therefore  be  performed  bv 
them  without  interfering  with  other  labourers.  This  would  reduce 
the  expense  to  1752. 

Suppose  that  the  surgppi^  at  the  head  of  this  department  were 
to  have  250Z.  per  annum  (although  no  doubt  that  sum  is  too  small 
for  a  highly  qualified  medical  officer,  but  the  salary  might  be 
increased  afterwards,  when  the  measure  became  poputarj  ;  his 
medical  assistant  to  receive  80/.,  and  as  the  175/.  includes  thf 
salary  of  one  permanent  attendant,  such  occasional  assistanct^  a.s 
may  be  required,  ^nd  the  whole  cost  of  implements  and  materials; 
then  the  whole  pxpense  of  this  medical  police  for  Edinburgh  wculd 
amount  only  to  505/. 

Do  you  consider  the  outlay  would  actually  prove  'a  great  economy  by 
vedacing  the  burdens  on  public  ch^ty,  and  the  expenses  attendant  on 
disease? 

Certainly  so ;  but  the  amount  of  benefit  to  be  derived  from  the 
institution  pf  moh  %  system  is  Ufl  to  be  calmilfitftd  by  tha  mere 
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amoupt  of  pecuniary  saving.  ftUbough  even  In  that  point  of  vfew  tfVj 
the  saving  would  be  enornicnis.  Tne  relief  of  disease  and  desti- 
tution before  tbey  b^copie  increased  and  a^gra^vated  would  not 
only  he  a  great  means  of  diminishing  mortality,  but  would  enable 
hundreds  of  families  to  provide  for  their  own  support  who,  by 
delay  in  procuring  relief,  become  long  and  flrequently  permanent 
burdens  on  charity.  It  is  thus  dear  that  the  pecuniary  savinir 
would  be  immense,  and  this,  together  with  the  physical  and  moral 
effects  arising  from  the  system,  would  be  all  purchased  at  a  sum  of 
505/.,  being  upon  the  rontal  within  the  bounds  of  police  under  one- 
f  bird  of  a  penny  qn  the  pound. 

In  the  event  of  a  medical  pelioe  being  established  throughout  the  ooua- 
try,  dp  vou  think  they  should  be  subject  to  a  eentr^l  control,  or  be  pl^eed 
under  tne  authority  of  corporations,  or  other  local  public  bodies? 

I  9111  decidedly  of  Quii^on  that  a  central  control  would  be  of 
great  iipportance,  in  prqer  to  furnish  the  mfians  of  oomparisen  with 
other  towns,  and  also  Ui  obviate  the  evils  aiising,  espeoially  in  the 
case  of  public  nuisances^  from  the  interests  of  those  being  affected 
who  had  the  power  of  dismissing  the  officer  from  the  appointment 
which  he  held.  Free  and  independent  action,  as  Alp  as  regarded 
the  town,  with  at  the  same  time  a  proper  responsibility  to  an  unbiassed 
body,  would  be  of  the  utmost  importanoe  to  an  officer  of  public 
health. 

^    You  are  also  the  superintendent  of  the  scavenging  or  cleansing  of 
Edinburgh,  are  you  not  ? 

Yes,  I  an^  superintendent  of  the  scavengers  employed  in  cleansing 
the  city.  Undfer  me  there  are  eight  overseers,  I  myself  being 
responsible  to  the  Comnaissioners  of  rolice, 

VDa&i  are  the  regulations  for  cleansing  the  town  ? 

x\ll  the  streets  in  the  town  are  cleauied;  in  factj  I  may  say  the 
whole  tQwnis  cleansed  every  day,  Th^  narrow  confined  closes  or 
\^  yn49  are  cleaned  several  times  in  each  day.  The  total  expense 
of  the  qleaning  departments  is  nearly  12,000Z„  hMt  tjie  sale  of 
manure  decreases  to  a  great  extent  this  expense.  On  the  average 
of  several  years  the  sale  of  mapure  bi^  yielded  10,000/.  per 
annum. 

Are  such  courts  and  alleys  as  are  inaccessible  to  carts  cleansed  by  tbf 
public  scavengers  ? 

Courts  and  alleys  of  every  description  to  which  the  scavengers  pan 
find  s^pces^  are  deapsed;  ^W  oX  them  ^re  clepinsed  oqce,  many  of 
them  sevt^ral  times^  in  each  day.  In  addition  to  the  sweeping  of 
these  places,  the  carts  go  round  every  morning  through  the  ^-hole 
bounds  for  the  collection  of  refu^ ;  and  in  the  old  town  and  poorer 
districts  also  at  half-past  nine  ia  the  evening^  and  on  Saturday  night 
over  the  whole  bounds, 

How  is  the  nu^nure  disposed  of,  upd  i^t  what  price? 

From  20,000  to  30,000  ton^  of  manure  are  annually  disposed 
of  by  sending  it  to  fiirmers  by  means  of  the  Union  Canal.     The 
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and  Glasgow,  and  by  the  Dalkeitfa  Railways.     We  defiver  it  fi^ 
of  expense  on  the  banks  of  the  canal  for  5f^  3d.  per  too.     We 
have  only  two  depdts  for  the  nianurey  both  of  which  are  sHvated 
nearly  a  mile  out  of  town. 
What  number  of  scavengers  and  of  carts  do  yon  employ  ? 
The  number  of  scavengers  vary  from  100  to  130,  aeooidiiig'  to 
the  season  of  the  year.    The  wages  which  they  receive  wte  12t.  per 
week.    The  number  of  carts  employed  is  about  50  per  day. 
-   Under  what  regulations  is  the  night-soil  xemoved  ? 

Night-soil  is  removed  by  our  own  scavengers  or  raghtroen, 
between  10  at  night  and  6  in  the  morning,  and  is  disposed  oF  with 
the  other  manure;  the  night-soil  is  vested  by  Act  of  Parliament  as 
police  property. 

From  your  experience  in  the  cleansing  department,  do  you  consider 
that  the  detDsing  of  courts  and  the  removal  of  night-soil  sbocdd  be  in- 
trusted to  nublic  scavengers,  and  not,  as  in  many  towns  in  Ea^and,  to 
private  inaividuals? 

If  there  be  any  one  point  which  I  should  wish  to  impress  ufMm 
you  strongly,  it  is  this  to  which  you  now  aUude.  If  you  allow 
private  individuals  to  remove  night-soil^  it  will  never  be  negulated 
or  efficiently  performed.  All  matters  connected  with  deansing 
should  be  put  under  the  public  authorities,  or  their  responsBrie 
officers. 


Vr.j.wiiihrorth.  Mk.  JOSEPH  WHITWORTH,  on  the  Cleansing  and  Construction  of 

Roads  and  Streets. 

Arb  you  the  inventor  of  the  road  and  street-cleansing  machine? 

Yes,  I  am. 

How  long  has  this  machine  been  in  operation  ? 

The  first  principal  trial  of  it  was  made  on  the  13th  Februaiy,  1 S41 , 
when  we  took  off  from  a  surface  of  2772  yards,  12  loads,  or  14  ton& 
of  dirt  in  6^  hours,  being  one  load  for  every  231  yards.  This  expe- 
riment was  made  in  Portland-street,  Manchester,  and  sufficiently 
convinced  us  of  the  capabilities  of  the  machine.  Since  then  it  has 
been  brought  into  regular  operation  both  in  Mandieater  and 
London. 

Have  you  contracted  to  cleanse  the  township  of  Manchester  by  means  of 

your  machine? 

I  have ;  the  agreement  into  which  I  and  my  partners  have  ot- 
tered is,  to  sweep  the  streets  twice  oftener  than  under  the  old 
system,  at  an  actual  saving  to  the  town  of  500/.  per  anwmi ;  or, 
in  other  words,  we  are  to  receive  for  doing  twice  the  amount  of 
cleansing  500/.  less  than  the  former  expenditure. 

Have  you  entered  into  similar  contracts  with  other  towns? 

We  have  contracted  to  cleanse  the  township  of  Chorlton-upon- 
Medlock,  and  the  wooden  pavement  in  Regent-street,   London. 


Our  nlsdiiDeB  are  ako  used  in  the  city  of  Londoiii  but  not  under  VnJ.w  it^oAii. 
our  own  maaagement    lUs  line  <^  road  includes  wooden  pavement 
and  MacBdamized  surface.     We  haye  also  undertaken  to  sireep  a 
siioh  fMirt  of  the  City^  including  fleet-street,  Ludgate-hill,  Far- 
rincrdon-street,  &c. 

Describe  the  satore  of  your  invention  ? 

The^piineiple  of  the  invention  consists  in  employing  the  rotary 
raotioa  of  wheels  moved  by  horse  or  other  power,  to  raise  the 
loose  aotlr  firom  the  surface  of  the  ground,  and  deposit  it  in  a  vehicle 
attadied.  The  apparatus  for  this  purpose  consists  of  a  series  of 
broonis^  spspended  from  a  light  frame  ^  wrought  iron,  hung  behind 
a  copuDon  G^i  the  body  of  which  is  placed  near  the  ground  for 
greater  facility  in  loading.  As  the  cart-wheels  revolve,  Uie  brooms 
successively  sweep  the  surface  of  the  ground,  and  carry  the  soil  up 
an  iodine  or  carrier-plate,  at  the  top  of  which  it  falls  into  the  body 
of  the  cart»  The  apparatus  is  extremely  simple  in  construction, 
and  ha»«  tendency  to  get  out  of  order,  nor  is  it  liable  to  material 
injury  from  accident.  An  indicator,  attached  to  the  sweeping 
appavaitis,  shows  the  extent  of  surface  swept  during  the  day,  and 
aets  as  a  useftil  dieck  on  the  driver.  It  also  affords  the  oppor- 
tunity of  working  the  machine  over  a  given  quantity  of  surfece: 

State  the  average  amonnt  of  work  which  your  mscbine  can  perform,  as 
contxasaoii  with  the  number  of  men  necessary  to  execute  the  same  amount 
of  labour? 

The  average  rate  of  effectual  scavenging  by  hand  in  Manchester^ 

taken  for  a  whole  year,  is  from  1000  to  1500  square  yards  of 

surface  daily  for  each  scavenger.    The   manner  of  sweeping  is 

different  in  London,  and  therefore  an  apparently  larger  amount  of 

work  is  done,  but  not  so  effectually.     When  the  machine  is  in 

operation,  the  horse  going  only  2|  miles  per  hour,  it  sweeps  during 

that  time  4000  square  yards  ;  thus  performing  in  a  quaiter  of  an 

hour  nearly  the  day's  work  of  one  man.     The  average  amount  of 

surface  which  can  be  swept  by  a  machine  during  the  day  depends 

upon  the  distance  of  the  places  of  deposit    In  Manchester  we  have 

seven  places  of  deposit,  and  the  average  number  of  vards  swept  daily, 

by  a  machine  drawn  by  one  horse,  is  from  16,000  to  24,000. 

Do  not  these  places  of  deposit  prove  a  nuisance  to  persons  living  in  the 
neighhoorhood  ? 

The  dfctmutonces  under  which  the  refuse  is  now  collected 

prevent  the  occurrence  of  any  nuisance.     Formerly,  the  intervak 

betweeil  tlie  collections  of  remse  were  so  distant  as  to  give  time  for 

that  de|K}sited  to  become  offensive.     But  now  those  parts  of  the 

town  wif)6h  were  cleansed  on  the  old  plan  once  a-month,  are  swept 

by  us  three  times  a-week ;  so  that  the  refuse  is  fresh,  when  brought 

to  the  place  of  deposit,  from  whence  it  is  removed  on  the  average 

of  once  a-fortnight.     In  Ihct  the  drainage  of  the  yards  and  stacks 

is  so  complete,  that  there  is  no  perceptible  effluvia  arising  from 

them. 
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Vc  j.whH^itfk     Wbat  peouliaF  advantage   do  yoar  maehlnes  pesaeBB  when  eempand 

In  answering  this  question  I  will,  with  yeur  permissioD,  a%ail 
inyaelf  of  a  RepoFt  we  published  some  time  stnee^  and  quaCe  frooi 
pages  8  and  9^  as  follows : — 

''  The  process  of  street-cleaning  oensists  of  three  paK^,  vii., 
swe^ing,  loadings  and  carrying.  Under  the  present  system  tii^r 
are  entirely  distinct  operations  ;  each  of  them  oonstilutes  a  p?6- 
traeted  and  expensive  process^  and  the  two  former  absorb  a  )ar|ff 
amount  of  human  labour.  By  the  aid  of  the  pfiteni  machine,  all 
the  three  processes  ^e  not  only  earned  on  simultaneoiisly,  but,  as 
it  were,  blended  in  one  oper^ition,  whilst  e^h  b  so  far  simplified  a< 
to  render  the  combination  leas  eomplex  ftnd  protnucted  than  t>ie 
single  process  of  either  sweeping  or  loading  by  the  present  mod«. 

*^  By  the  present  mode  of  sweeping,  the  dirt  is  first  moved  from 
the  centre  to  the  sides  of  the  street,  and  tliere  collected  into  heaps^ 
for  convenience  in  loading.  An  immense  amount  of  tine  ami 
labour  is  thus  consumed ;  the  mass  of  dirt  being  moved  over  a 
wide  extent  of  surface^  and  the  op^*ation  of  cleaning  continually 
retarded  by  the  accumulation.  It  is  calculated  that  eadi  particle, 
on  the  average^  moves  through  20  feet  of  space  before  the  operation 
of  loading  commences. 

'*  Here  the  advantage  of  the  patent  machine  is  self-evident.  It 
entirely  supersedes  the  whole  process  just  referred  to.  The  dirt, 
instead  of  being  swept  from  one  part  of  the  street  to  another,  i< 
swept  at  once  into  the  cart^  and  the  street  is  cleared  effi^tuaily. 
The  operation  of  sweeping,  in  fact,  merges  in  that  of  loading,  and 
both  are  performed  without  the  intervention  of  human  labour. 
When  going  at  the  rate  of  only  two  miles  per  hour,  with  brooms 
three  feet  wide,  the  patent  machine  will  clean  nearly  60  sitperficial 
square  yards  per  minute.  This  is  about  the  average  rate  of  work 
done  by  36  men.* 

''  While  the  machine  is  thus  calculated  to  abridge  human  k- 
hour,  it  will  have  the  effect  also  of  reducing  the  number  of  cart> 
and  horses  now  required  to  perform  a  given  quimtity  of  work. 
The  time  at  present  occupied  in  loading  and  carrying  is  consider- 
able, in  consequence  of  these  operations  bmng  perfomied  imder  very 
unfavourable  circumstances. 

'*  That  of  loading  must  be  suspended  during  the  progress  of  the 
eart  from  one  station  to  another,  and  consequently  is  perpetusUy 
interrupted.  Horses  and  nien  are  stopped  and  started  alternately 
at  short  intervals,  whereby  a  continual  waste  ^is  occasioned  both  of 
time  and  force.    The  operation  of  the  patent  machine,  on  the  coii- 


*  In  the  township  of  Manchester,  22,000,000  yards  were  sw«pt  during  the  yr^i 
1841.  60  sweepers  and  20  carters  were  employed,  of  whom,  say  67  were  constAntij 
occupied  in  sw^ffi^ff  os  loadioig. 

This  would  give  1,000  yards  per  man  per  day.  The  labour  of  panpers  is  found  ta 
be  much  less  effective. 
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trary,  is  unifonn  and  uninterrupted.  Henee,  though  taking  less  in  ifr.7. vhitwoith. 
widths  it  will  go  over  double  the  extent  of  surrace  included  in  the 
provresB  made  by  the  present  cavt  during  the  same  time.  Mere- 
'  0ver^  tile  diminished  t|me  eeoupled  in  loading  is  m^e  available 
also  for  the  purpose  of  carrying.  By  the  present  mode  the  cart 
must  stand  iole^  while  being  filled^  whereas  me  patent  cart  not  only 
combiiiflB  the  opemtions  of  swec^ng  and  loading,  but  performs 
both  in  the  act  of  moving  (brward  to  the  place  of  deposit 

Nor  18  this  all ;  it  also  economises  the  time  now  spent  in  carting 
away  and  returning  empty.  ^*  Under  the  present  system,  owing 
to  the  ^reat  width  Qf  surface  from  which  the  sweef^ngs  are  col- 
lected^ the  cart  canqot  travel  i^r  without  being  filledj  and  henee  the 
time  is  npncitially  pcc^pied  in  carrying  merely,  frpb^bly  two- 
thirck  Of  the  yf\iQ\^  time  of  carts^  horses^  B^nd  drivers  are  thus 
consumed,  even  where  the  places  of  deposit  are  adjacent.  Bqt  the 
patent  cart,  taking  less  in  width  (as  before  obsenred)^  will  proceed 
proportjonably  Airther  before  it  is  full.  If  the  street  be  20  yards 
wide  (the  brooms  being  one  yard)  it  must  go  te^  times  farther,  and 
would  reach  a  distant  point  by  the  time  it  was  completely  filled. 
'  Henoe  it  may  he  practicable  to  make  such  provision  for  deposit 
within  pr  near  the  district  as  will  save  nearly  all  the  time  now  con- 
sumed in  carrying.  A  very  moderate  number  of  depdts  would 
suffice  tor  this  purpose.  If  die  streets  were  kept  clean  by  frequent 
sweeping  in  dry  weather,  the  yards  might  be  advantageously  placed 
more  than  a  nfiile  apart,  and  the  cart  passing  from  one  to  another 
would  oontinually  carry  on  its  threefold  operation. 

"  Under  any  circumstances  it  will  have  the  effect  of  reducing 
the  number  of  carts  and  horses  now  required  for  a  given  effect, 
besides  doing  all  the  work  in  sweeping  and  loading.  It  might  be 
supposed,  from  the  extra  duty  thrown  on  the  horse,  that  an  increase 
of  hopse-power  would  be  necessary ;  but  it  is  to  be  remembered,  that 
under  the  present  system  the  horse  works  at  a  great  disadvantage ; 
his  foKe  is  spent  in  alternately  starting  and  stopping,  standing  idle, 
and  drawing  the  empty  cart. 

*^  Besides  the  direct  economy  of  manual  labour  and  horse-power, 
the  use  of  the  patent  cart  will  be  attended  with  other  advantages 
not  unworthy  of  notice.  Owing  to  the  complication  of  the  present 
system,  it  is  unwieldy  in  management.  The  different  processes, 
though  distinct,  are  mutually  dependent,  and  must  be  adjusted  to 
each  other.  The  number  of  sweepers  must  be  in  a  certain  propor- 
tion to  the  number  and  return  of  the  carts,  that  the  operation  of 
loading  may  follow  immediately  on  that  of  sweeping.  It  is  true 
that  this  object  is  rarely  accomplished;  but  the  mere  attempt, 
which  is  compulsory  by  fine,  involves  a  superfluous  outlay,  and 
tends  to  perplex  the  whole  management.  The  improved  system 
will  be  entirely  free  from  this  cause  of  embarrassment,  each  cart 
acting  independently,  and  having,  in  connexion  with  itself,  all  the 
necessary  accessories.'* 
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Mr.  J.mittwoMh.     What  18  the  relative  expense  of  the  two  modes  of  cleansing? 

Id  Manchester  the  average  expense  of  sweeping  and  carting 
away  the  refuse  of  1000  square  yards^  is  4*.  6rf.  TTie  cost  k 
sweeping  by  the  machine  varies  according  to  the  distance  of  tfai? 
places  of  deposit.  In  Regent-Street^  London,  where  we  sveep 
early  in  the  morning,  and  deposit  the  refuse  in  the  street  for  re* 
moval  by  the  contractor^  we  have  chained  14c/.  per  lOOO  square 
yards.  Generally,  the  cost  of  sweeping  and  removing  the  refa^^ 
to  places  of  deposit  by  the  machine  will  be  from  one-half  to  oct- 
third  the  price  of  scavenging  on  the  old  system. 

Is  the  machine  applicable  to  every  kind  of  street  surface? 

Perfectly  so.  The  kind  of  surface  does  not  make  any  diSereDce. 
It  has  been  worked  regularly  on  every  kind  of  street  surface ;  die 
round  and  square  set  stones^  the  macadamized  road,  and  woodeii 
pavement. 

Does  the  machine  cleanse  the  channels  of  a  street  or  road? 

We  have  latterly  constructed  all  our  machines  to  clean  out 
channels.  A  modification  of  the  original  form  of  the  machine 
enables  us  to  sweep  up  to  the  curb-stone  and  so  effect  this  object. 

For  the  effectual  cleansing  of  a  town,  is  it  not  of  the  ntmost  ImportaDC'* 
that  the  channels  should  be  well  conetnicted? 

Certainly.  Very  many  advantages  would  result  from  a  proper 
form  and  construction  of  street  diannels.  In  the  old  streets  of 
Manchester,  and  many  other  towns,  the  large  round  boulder  stomas 
were  employed  in  the  construction  of  channels.  The  consequec^ 
irregularities  in  surface  (occasioned  by  the  varying  form  of  tfe? 
stones)  render  the  proper  cleansing  of  such  channels  a  matter  of 
great  difficulty,  and  prevent  a  proper  flow  of  water,  whidi  lodsr^ 
in  the  cavities  along  with  the  refuse  it  holds  in  suspension,  aid 
soon  proves  offensive.  But  now  the  Paving  Committee  form  all 
new  streets  as  well  as  the  channels  of  square-set  stones.  These 
are  often  too  broad^  so  that  if  they  get  a  cant  on  one  side,  an 
irregularity  in  the  channel  is  occasioned.  They  are  also  fre- 
quently placed  without  sufficient  care,  and  led  in  too  rough  a  state 
\oT  the  free  flow  of  water.  Until  very  recently  the  chamiels  fn 
this  town  were  not  laid  down  to  the  r^ular  curve  of  the  street,  b:" 
were  made  to  clip  towards  the  curb-stone,  so  as  to  form  a  gutter, 
or  they  were  placed  in  the  reverse  way,  according  to  the  Veiy  ob- 
jectionable method  practised  in  some  parts  of  London,  by  whidi  ^ 
road  is  elevated  towards  the  curb-stone,  so  as  to  form  a  gutter 
with  the  curve  of  the  road.  My  opinion  as  to  the  form  of  channels 
coincides  exactly  with  the  specifications  of  Telford,  t^ftere  it  is 
stated, — **  There  should  be  no  gutter  or  other  channel  but  tba* 
which  will  be  formed  by  the  angle  made  by  the  surface  of  th^ 
pavement  abutting  on  the  kerb-stone."  One  great  advantage  <\ 
this  form  of  channel  is,  that  the  road  or  street  may  be  used  up  t^ 
the  curb-stone.    Such  a  form  of  channel  is  much  more  easily 
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leansed  tfiaa  a  ^ter^  and  is  quite  as  favourable  as  the  latter  lor  Ki.i.wbitw«nrth. 
he  free  flow  and  escape  of  water.  With  respect  to  macadamized 
oads  in  towns^  there  is  great  difficulty  in  getting  the  road  rendered 
Irm  towards  the  curb-stone^  as  carriages  do  not  in  general  ap- 
proach sufficiently  close  to  press  down  the  stones.  The  conse- 
[uence  is  that  the  loose  stones  obstruct  the  free  flow  of  water,  and 
prevent  the  channels  from  being  cleansed.  I  therefore  thmk  it 
i  ould  be  of  great  importance  in  towns  where  channels  require  such 
onstant  attention,  to  pave  the  macadamized  streets  for  12  or  18 
nches  from  the  curb-stone. 

How  often  has  it  been  usual  to  cleanse  the  streets  in  Manchester  ? 

The  regulations  for  scavenging  tinder  the  old  system  were,  that 
irst-class  streets  should  be  swept  once  in  a  week ;  second  class 
ftreets  once  in  a  fortnight;  and  third  class  streets  once  in  a 
uonth. 

Now  as  the  necessitjr  of  cleansing  depends  upon  the  amount  of  traffic 
except  iu  streets  consisting  of  cottage  property),  is  not  a  specific  provi- 
ion  of  diis  kind  inadequate  for  the  purposes  intended  by  cleansing,  and 
Lctually  in  opposition  to  a  proper  economy  of  labour? 

Decidedly  so.     For  example,  some  of  those  streets  which  are 

entered  in  our  contract  to  be  cleansed  once  in  the  month,  may  not 

require  to  be  swept  throughout,   more   than   once  in   the  time 

specified*    But  as  local  accumulations  of  refuse  take  place  during 

the  whole  interval^  it  is  more  consistent  with  proper  cleansing  to 

remove  these  as  they  occur.     Thus,  though  we  may  not  go  over 

every  part  of  a  street  more  than  once  in  the  month,  we  cleanse  the 

^treets  in  parts  several  times  each  week^  thus  affecting  a  more 

efficient  cleansing  by  the  distribution  of  the  labour  performed.     It 

is  the  same  with  those  streets  entered  in  our  contract  to  be  swept 

^nce  a  week,  as  we  generally  find  it  necessary  to  send  the  sweeping 

machine  through  tnem   every   morning.     Hence,  although  the 

oeriod  in  which  a  streef,  is  to  be  cleansed  should  be  fixed,  the 

abour  ought  not  necessarily  to  be  performed  at  a  given  time,  but 

night    with    much   advantage  be   distributed   over  the  period 

lescribed. 

In  the  present  form  of  courts  and  alleys  your  horse-machine  is  of  course 
nappllcable. 

I  am  now  pieparing  a  hand-sweeping  macbuie  for  courts  and 
illeys.  The  great  disadvantage  of  sweeping  these  by  ordinary 
^avei^ers  is^  that  the  men  require  so  much  supervision  to  prevent 
hem  doing  iheir  work  in  a  slovenly  manner.  But  the  indicator 
Utached  to  the  machine  shows  what  surface  has  been  really  swept. 
This  m^c);ape  will  also  be  applicable  to  foot-paths>  and  to  the 
ilthy  alleys  between  the  back  doors  of  two  contiguous  rows  of 
louses.  Such  a  machine,  however,  involves  the  expense  of  manual 
abour»  besides  the  derogatory  efiect  to  men,  of  being  employed 
nstead  of  beasts  of  burden.  Hence  I  intend  to  have  a  small 
nachine  so  constructed  that  a  pony  may  be  able  to  draw  it     In 
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Mr.  J.  wutwoiti^  future  arrangements  for  new  ooiltts  and  alleys^  it  would  be  im- 
portant to  consider  the  facilities  for  cleanrinc^,  as  well  as  those  for 
vmtilation.  If  courts  were  kept  open  at  botli  ends,  a  snaall  widtb 
would  be  su£Scient  for  cleansing  them  by  the  horse-<machine.  But 
if  they  are  formed  with  a  ctil-de-sac.  to  admit  a  cart,  they  should 
be  at  least  four  yards  wide.  For  the  sake  both  of  cleanliness  and 
ventilation,  a  width  to  enable  a  cart  to  turn  would  be  of  great  im- 
portance, but  it  would  be  still  more  advisable  to  prevent  them 
being  blind  alleys  or  cul-de-sacs.  Hitherto  courts  and  alleys  have 
been  considered  as  independent  of  public  scavenging,  but  they 
really  ought  to  be  made  the  objects  of  special  att^tiont  and 
cleansed  every  day.  T  have  given  particular  orders  to  eur  men  to 
take  the  channelling  carts  daily  into  all  the  poor  thoroaghfares 
through  which  they  can  pass. 

Does  not  the  frequent  cleansing  of  a  street  actually  diminish  theamoont 
of  refuse  to  be  removed  ? 

In  some  kinds  of  pavements  and  roads  very  muchi  Tldil  e&ct 
IS  produced  in  various  ways : — A  large  Quantify  of  witer  \i  f^Ubed 
for  a  long  time  on  the  surface  of  dirty  roads,  and  of  course  increstses 
the  mass  of  matter  to  be  removed.  Moreover  the  water  thus 
retained  settles  down  into  the  foundations  of  the  road,  and  causes 
the  soil  beneath,  when  pressed  and  shaken  by  the  traflSc  above^  to 
rise  between  the  sets  to  the  surface,  thereby  occasionmg  an 
additional  increase  of  waste  matter.  In  the  town  of  Leeds*  where 
soft  yielding  substances,  such  as  cinders,  are  used  for  the  foundation 
of  the  pavement,  this  is  strikingly  the  case.  Again,  the  accu- 
mulated dirt  and  water  on  the  surface  of  roads  greatly  increases 
the  waste  of  the  superficies.  When  a  lapidary  desires  to  grind  a 
stone,  he  places  upon  it  moistened  dust  of  the  same  stone,  and  it  is 
thus  quickly  worked  down.  If  he  took  a  clean  polished  surface  it 
would  produce  little  effect.  Hence  the  greater  attrition  on  roads 
occasioned  by  wheels  grinding  with  the  aid  of  refuse  lying  on  th^n» 
causes  a  more  rapid  waste  than  if  this  refuse* were  removed  and  a 
clean,  dry,  and  hard  surface  left  for  the  wheels.  1?his  applies  with 
peculiar  force  to  the  case  of  macadamized  roads.  In  illuBtratioT) 
of  the  greater  amount  of  waste  upon  dirty  than  upon  clean  roads,  I 
may  cite  the  following  instance  :^— 

By  the  Tabl^  of  Scavenging,  published  in  the  Reports  of  the 
Manchester  Police  Commissioners^  in  1841-2^  the  extent  of  sweep- 
ing was  greater  by  8,000,000  of  square  yards  than  in  1838-9, 
while  the  number  of  loads  was  less  by  14,000.  The  extra  loads 
removed  in  the  former  year  must  have  consisted  prin^pally  of 
water  and  subsoil,  of  which  the  quantity  in  the  latter  Wear  was 
diminished  by  more  frequent  cleansing.  Part  of  the  dimliiution  in 
the  refuse  collected  must  be  attributed  to  the  better  I  kind  of 
pavement  and  materials  used  in  the  foundations ;  but  sOill  dieM 
cannot  be  any  doubt  that  the  principal  saving  was  from  \j|be  first 
reason  stated. 
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The  following  facts  published  by  the  Commissioners,  placed  in  Mr.j.whuworth. 
the  form  of  a  table^  wiU  illustrate  trie  above  remarks: — 


■k 


i'iT-*-af  1  fc  •"    " 


Township  183^39      ..it 
Towiuhip  1841-42       •     •     •     • 
The   pdttkMi  swept  by  inafihineHl 
the  Istler  year  •*,«•) 


makmm^ 


Swept. 


]a,doo»ooo 

31,500,000 
5,574^000 


AUMSMl. 


N< 


% 


OfljMdS 

emoved. 


a9,40d 

25,029 

1,285 


AfM^^e  No.  ^t  Tsrds 
per  Load. 


343 
859 

4,338 


In  the  case  of  pavements^  consisting  of  square-set  stones  put  in 
\nth  linie,  m^  a»  those  i!i  London^  attrittort  oli  dirty  foads  causes 
a  certain  atiiount  of  increased  waste,  but  the  results  are  not  so 
marked  as  in  the  formef  cases,  in  which  soft  yielditig  foundations 
^^ork  up  through  the  joinings  of  the  pavement. 

As  frequent  cleansing  diiilinishes  attrition,  would  it  not  prove  econo- 
mical to  cleanse  fre<jaently  by  promoting  the  durability  of  streets  and 
road84  and  by  preventing  the  nec^slty  of  f^qnent  repairs  ? 

Unfortunately  I  am  iiDt  aware  of  the  existence  of  data  for  exact 
caleulations  on  this  subject;  but  the  tendency  of  cleatiliness  to 
promote  th*  durability  of  streets,  and  coUB^quetttly  to  diminish  the 
expense  ii/i  repairs,  is  So  great,  that  even  und^r  th6  present  systeni 
it  wauM  be  tfecidedly  economical  to  clean  them  oftener.  When 
dirt  is  allorwed  to  collect  on  the  surface,  the  water,  as  before 
observed,  is  prevented  frotn  runnmg  off,  and  sinks  down  to  the 
foundntion,  which,  becoming  soft,  yields  to  the  first  pressure.  The 
surface  of  the  stfeet  is  thus  rendered  unevein,  and  the  injury,  though 
flight  at  first,  is  continually  augmented;  carriage  and  waggon 
wheels  revolve  in  the  hollow  places  with  the  violence  of  concussion, 
and  the  soil  underneath  i*ises  between  the  stones  to  the  surface, 
causing  a  new  settlement.  In  (he  end  th6  structure  of  the  street, 
which  otbenrise  -might  have  lasted  imimpaired,  is  completely 
broken  down. 

Would  there  not  also  be  an  ecoiiomy  in  lessening  the  draught  of  horses, 
and  diflrinishing  the  wear  and  tear  of  vehicles  of  all  kinds. 

Without  doubt  this  rtiust  be  the  case,  and  the  following  experi- 
ments stated  in  Sir  Henry  Parnelfs  work  give  evidence  of  the  fact : — 

On  a  pavied  f  cmd  the  draught =2 

On  a  tvell-made  broken  stone  road  in  a  dry  cleati  state  .  •  #  *  =±  5 
On  a  well-omde  broken  stone  road  covered  with  dnst  .*•.:=  8 
On  a  w«U-niade  broken  stone  road,  wet  and  muddy  •     •     .     .     •     =  10 

On «  gmvtii  or  flint  rc^ad  in  a  dry  clean  state =13 

On  a  gmrdl  #r  flint  i^oAd  in  a  wet  and  muddy  state  •     >     *     i     .     =  32 

As  keeping  a  road  in  perfect  repair  is  so  intiniately  connected  in  an 
economical  point  of  view  with  its  cleansing,  Would  it  not  be  of  great  im- 
portance to  consolidate  these  trusts,  putting  them  under  pnebody  instead 
of  two  separate  bodies  ? 

That  would  be  of  great  importance,  as  the  additional  amount  ex- 
pended in  cleansing  would  be  saved  in  the  diminished  waste  of  the 
road.  They  are,  in  fact^  so  intiniately  connected,  that  they  ought 
not  on  any  account  to  be  separated. 
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Vr.  J.  viittwwtti.  In  towns  there  are  generally  three  bodies,  possessing  powers  of  taldii^ 
up  pavements,  viz.,  Commissionen  of  Sewers,  and  companies  for  sapply- 
ing  gas  and  water.  Would  it  not  be  advisable,  by  a  consolidation  of  trost^. 
to  make  the  Paving  and  Sewerage  Commissioners  take  up  and  rday,  i-* 
the  expense  of  the  companies,  the  pavement  when  required? 

Decidedly  so.    The  present  system  is  a  great  nuLsance;  for  thr 

companies,  repairing  in  the  cheapest  maimer  without  refianencd  to 

the  period  of  duration,  do  the  work  in  a  much  worse  way  than  a 

paving  board,  whose  interest  it  is  to  keep  the  streets  in  proper 

repair. 

You  stated  that  your  machine  was  applicable  to  wooden  pavements.  Do 
not  their  transverse  grooves  offer  obstacles  to  their  proper  cleaiiing  ? 

The  late  introduction  of  the  patent  street-deansing  machine  on  the 
wood  pavement  in  Regent-sti^eet  has  led  my  attention  to  the  differoit 
modes  of  grooving  such  pavement  now  practised;  and  I  am  of 
of  opinion  tnat  the  adoption  of  longitudinal  grooves  only,  where  the 
inclination  of  the  road  is  not  very  considerable,  would  be  found  to 
answer  generally  the  purposes  required,  much  better  than  any  of  the 
various  modes  now  in  use.  The  principal  conditions  re^pred  in  a 
paved  surface  are,  first,  the  least  possible  quantity  of  fndion  and 
concussion,  in  order  to  produce  smoothness  of  motion  and  easy 
draught ;  and  secondly,  sufficient  adhesion  for  the  feet  of  horses 
employed  thereon,  besides  these  may  be  mentioned  the  duratnlity 
of  the  pavement,  and  the  faciUty  of  cleansing  and  repairing  it.  In 
all  these  respects,  grooves  running  in  a  longitudinal  direction  only 
will  be  found  advantageous.  The  diminution  of  fricdon  which  would 
ba  thereby  obtained,  and  the  entire  removal  of  that  concussion  which 
is  now  occasioned  by  cross  grooving,  must  be  sufficiently  obvious,  as 
also  the  consequent  smoothness  ot  motion  and  economy  of  horse- 
power, with  the  increased  durability  both  of  the  pavement  itsdf  and 
of  the  vehicles  employed  on  it.  The  only  question  that  can  arise 
regards  the  hold  the  horses  will  have  with  tneir  feet  on  the  surface. 
In  this  respect,  also,  there  will  be  found  to  be  a  decided  advantage 
in  the  proposed  arrangement  of  the  grooves.  It  is  to  be  oonsidemi 
that  grooves  in  one  direction  only  may  be  repeated  at  half  the  dis- 
tance from  each  other  at  which  they  are  now  placed,  without  dimi- 
nution of  the  surface,  and  the  nearer  grooves  of  any  description  are 
together,  the  greater  the  security. 

Again,  it  would  appear  that  the  tendency  of  horses  to  foil  down 
is  greatest  when  slipping  in  a  lateral  direction ;  and  if  so,  the  lon- 
gitudinal grooving  woidd  in  this  respect  afford  them  better  sup- 
port than  cross  grooves.  But  a  still  more  important  effect  would 
be,  the  absolute  certainty  the  horse  would  have  of  the  kind  of  surface 
on  which  he  was  about  to  place  his  foot.  Cross  grooves,  if  wide 
apart,  are  of  comparatively  litde  advantage  even  for  draught,  owing 
to  the  uncertainty  under  vmich  the  horse  labours,  of  beii^  able  to 
avail  himself  of  them  without  sUpping.  At  the  distances  they  are 
now  placed  apart,  the  chances  are  much  against  his  gaining  any 
advantage,  and  hence  the  force  he  must  exert  against  the  grouml 
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mist  1x5  saflBcient  for  the  draught,  independent  of  the  cross  grooves  iir.  j  wwu^u 

>u  account  of  that  uncertainty.    Cross^rooves  ai^  proper  ffr?tS  ^^'•™'*-^ 

i^iUs,  and  they  should  then  be  used  exclusively,  and  placed  nearer 

ogether.     Grooves  in  various  directions,  at  the  distances  thev  are 

ttw  made,  reader  it  impossible  for  the  horse  to  know  how  to  act  so 

^  to  avaU  himself  of  their  assistance.     In  consequence  of  the  nar- 

owoeas  and  roundness  of  some  gig  and  carnage  wheels,  perhaps 

lie  lomritudmal  grooves  should  not  be  more  than  three  quarters  of 

ax  inch  wide,  say  half  an  inch  deep,  and  five-eighths  of  an  inch 

|roaa  at  the  bottom,  having  all  the  comers  rounded.     As  the 

lurabUitjr  of  wood  pavement  is  so  great,  we  may  safely  say  2  inches 

;>r  the  distance  between  each  groove.     This  will  give  for  a  wheel 

.  liushes  broad,  li  inches  of  rolling  surface,  when  the  centre  of  the 

jheei  IS  over  the  centre  of  the  groove;  for  a  3-inch  wheel,  under 

lie  sam^  ©ircumdtancee,  2^  inches  of  surface;  and  for  a  4-inch 

rheel,  3i  inches.    When  the  wheel  is  over  two  grooves,  a  3-inch 

rheel  would  still  hare  2  inches  bearing,  and  a  4.inch  not  less  than 

k  inches. 

In  cleadisii^,  the  advantage  of  the  longitudinal  grooves  would 
e  very  great,  as  the  brooms  would  encounter  no  obstruction  in 
weepmg  out  the  soil  accumulated.  'The  necessity  of  having  so 
Hich  water  laid  on  the  street  would  be  obviated,  andf  a  great  saving 
ffected  in  the  expense  now  incurred.  It  would  only  be  when  wind 
ccompamed  great  dryness  that  a  small  quantity  might  be  required, 
he  groores  should  not  be  more  than  half  an  inch  deep,  on  account 
r  the  greater  facility  with  which  they  will  be  cleaned;  nor  does  a 
renter  depth  seem  necessary,  as  but  little  wear  takes  place.  When 
ley  do  become  too  shallow,  a  machine  drawn  by  a  horse  may  be 
mployed  for  deepening  them,  which  no  other  plan  of  grooving  will 
How,  and  tliis  may  become  in  time  a  matter  of  importance. 

I  have  suggested  two  inches  as  the  distance  between  the  grooves, 
lus  may  be  thought  too  little.  Rankin's  proportion  of  groove  to 
irlkce  is  about  1  to  3.  But  it  must  be  remembered,  that  the 
rooves  being  in  a  longitudinal  direction  only,  the  wear  and  tear 
ould  be  very  considerably  diminished.  In  a  word,  the  two  oppo- 
te  conditions  required  by  the  horse  and  carriage  are  each  fulfilled 
ith  the  least  degree. of  mutual  interference,  by  a  system  of  longi- 
idinal  graving.  Most  of  the  foregoing  remarks  will  also  apply  to 
one  pavements. 

Paving  stones  should  be  3  inch«  wide,  and  from  12  to  18  inches 
>ng,  and  thev  should  be  laid  lengthwise  in  the  street.  The  ends 
lould  be  well  dressed  and  made  quite  square,  for  close  joining,  to 
revent  coftcussiDn.  The  sides  dressed  in  the  ordinary  way  would 
>rm  a  suflSdent  groove  at  their  junction.  A  pavement  of  this  kind 
ould  answer  exceedingly  well  on  a  level,  or  at  a  moderate  in- 

inatifin. 


A  general  impression  prevails  that  wooden  pavements  are  more  easily 
leansed  than  stone;  is  this  impression  correct? 
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Mf.J.wwiiwrth.  The  contrary  is  the  fact.  The  wood  generally  used  fi»r  paTra? 
purposes  being'  very  porous,  and  the  fibre  rertical,  or  nearly  so,  thf 
manure,  v/heia  pulverized  by  the  action  of  the  wheels  beoomes  » 
imbedded  in  the  fibre,  and  adheres  with  such  tenacity,  diAt  it  is  im- 
possible to  remove  it  except  when  either  very  wet  or  dry.  Ihe  poww 
required  for  cleansing  it  is  also  much  greater  than  for  stone,  aiid  w 
consequently  find  that  a  horse  cannot  cleanse  an  equal  number  of 
yards  per  day  on  wood  pavement.  A  much  greater  quantity  of  rain 
IS  reqirired  to  cleanse  it  well,  and  it  is  mudi  longer  in  drying ;  hoift? 
the  time  afforded  for  efficient  cleansing  is  of  mudi  Aorter  duration 
than  in  the  case  of  stone  pavement.  Still,  by  constant  attention,  and 
more  especially  where  there  is  sufficient  width  of  street,  a  coiwAr- 
able  degree  of  cleanliness  can  be  maintained,  as  may  be  seen  in 
Regent-street.  The  difficulty  of  deansing  wood  pavement  would 
be  materially  diminished  by  tne  adoption  of  lon^tudinal  grtxjving. 

Is  the  expense  of  cleansing  by  machine  matenally  ineretacd  ui  vet 
weather  ? 

The  cleansing  of  streets  and  roads  is  most  advantageously  auJ 
effectually  performed  after  rain,  while  the  mud  remains  in  a  iiqi;id 
state.  It  is  of  great  importantae  that  every  such  opportuiuty  .^houlii 
be  turned  to  account,  and  that  every  facility  should  be  affanled 
for  this  purpose.  In  sweeping  with  the  machine,  the  liquid  muJ 
is  taken  up  with  the  greatest  ease,  and  a  perfectly  clean  surface 
left.  The  only  disadvantage  which  arises  consists  in  the  lan^e 
quantity  of  water  taken  up  with  the  soil,  which  soon  fills  tli« 
machine-cart,  and  greatly  increases  the  expense  of  removal  to 
deposit.  In  hand-sweeping  this  evil  is,  in  a  great  measure^ 
avoided  :  the  mud  being  first  swept  to  the  sides  of  the  street,  tl)e 
water  finds  it  way  through  the  channel  into  the  gutter,  and  a  com- 
paratively small  porlion  is  put  into  the  slop-waggoo.  To  faciliuto 
the  working  of  the  madiine  in  this  essential  rmect,  it  is  proposed 
to  provide  mud-tanks  in  suitable  situations,  lliey  might  be  sunk 
in  the  centre  of  broad  streets  behind  coach-stands,  say  mx  yards 
long  by  three  yards  wide  and  two  yards  deep,  and  covered  ovir 
with  moveable  wooden  pavement  The  interior  to  be  provided 
with  escape-pipes  for  the  water,  having  plugs  at  various  dera- 
tions, and  communicating  with  the  common  sewer.  In  wet  weather 
the  noachines  might  conveniently  unload  into  the  tank,  and  (!>* 
solid  deposit  be  afterwards  removed  during  the  night.  This  would 
be  attended  with  no  inconvenience  to  the  public,  and  would  oiu^- 
essentially  promote  the  efficiency  and  economy  of  deansing  by  the 
patent  machines.  If  such  a  provision  were  made,  it  would  sot 
only  be  available  in  wet  weather,  but  also  in  that  muggy  state  u! 
the  atmosphere,  when,  owing  to  the  presence  of  considerable 
moisture,  the  soil  on  the  sur&ce  of  streets  becomes  so  tliick  and 
viscid  in  consistence  that  it  is  impossible  to  sweep  and  almoM 
scrape  it.  If,  when  in  this  condition,  a  certain  portion  of  wau-; 
be  thrown  over  the  soil  from  the  watering-cart,  it  becomes  Iiquifit^> 
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d  may  be  remoyed  with  the  slime  ease  ad  fa  wet  weather;  the  ^r.i.wiiiiwwifc. 
vantage  of  the  mud-taiik  wt>old  thereftH^  be  very  ^reat  in  fetci- 
itin^  this  operation.     There  would  be  no  objection  to  this  plan 

the  ground  of  obstructing  the  flow  of  water  in  sewers,  for  Only 
titd  matter  would  be  allowed  to  run  from  the  tank,  and  this  would 
d  to  the  efficiency  of  the  refUse  for  irrigation.  If  an  effeetual 
ftem  of  flushtnfi^  sewen  were  introduced,  the  lighter  refuse  might 

ffwept  down ;  but  I  question  whether  it  would  be  advisable  to 

this  with  solid  sweepings  from  macadamifed  roads. 
No  kind  of  street  or  road  surface  can  be  properly  cleansed  when 
e  dirt  is  in  that  sticky  or  clammy  state  which  is  produced  by  the 
e^^Mice  of  a  certain  proportion  of  moisture.  The  continuance  of 
rs  unmanageable  condition,  so  unfavourable  to  traffic,  depends  on  a 
e?it  rariety  of  circumstances, — ^the  state  of  the  atmosjwiere,  force 
d  direction  of  the  wind,  influence  of  the  sun,  the  nature  of  the 
Rterials  of  which  the  road  and  its  foundation  are  composed,  their 
fKle  of  construction,  and,  more  particularly,  the  actual  state  bf  the 
rfact?  as  regards  repair  and  cleanliijeas. 

If  it  be  full  of  holes  and  covered  with  dirt,  the  continuance  of  that 
Lrt  iciilar  condition  of  the  superficial  matter  above  referred  to  will 
'  indefinitely  prolonged,  during  which  period  all  effectual  cleansing 
ill  be  impracticable. 

LE AN91NO  OF  MILAN,  /LND  APPLICATION    OF  TH*  UFUSH  TO  ^]^S%^ 

AGRICULTURE  BY  IRRIGATION. 

HE  city  of  Milan  consists  in  three  concentric  circles,  two  of 
hich  are  formed  by  canals  constantly  provided  with  flowing  water, 
A  the  other  by  the  town  walls. 

The  inner  canal,  or  Sevese,  which  is  the  most  ancient,  encloses 
i>  first  nucleus  of  the  city  under  the  Romans,  is  all  covered,  and 
rws  only  for  drainage.  The  other  canal,  or  Nttviglio,  which 
rms  the  second  circle,  encloses  the  city  as  it  was  during  the  middle 
r»»s,  is  open,  and  serves  for  navigation  as  well  as  drainage.  iTle 
Tese  carries  off  the  draihage  of  the  two  inner  circles,  and  the 
arifflio  that  of  the  external. 

All  the  streets  of  the  city  have  along  the  centre  a  subterranean 
wor  in  brick- work,  and  proportionate  in  its  dimensions  to  the  body 
min-water  it  is  intended  to  receive,  considering  the  length  of  the 
ret  t  and  the  depth  of  the  houses  on  its  sides.  The  rain  fl-om  the 
tot  roofs  is  collected  in  vertical  pipes  fixed  to  the  walls  of  the 
'  Lses,  and  runs  through  subterranean  gutters  into  the  longitudinal 
•ITS  of  the  street.  The  rain  from  the  back  roofe  and  courts,  as 
b  the  waste  water  from  oflices,  provided  it  be  absolutely  liqidd, 
s  in  the  same  manner  into  the  street  sewer.  But  the  houses 
cr  the  two  canals  discharge  at  once  into  these,  not  only  their 
icl  drainage,  but  every  sort  of  half  liquid  material  proceeding 

water-closets  and  laboratories, 
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Apbitoaion  of  Tlie  drainage  of  the  city  being  thus  carried  to  the  Setsue  and  tiie 
^um  at  MUan.  ^^^Hq^  either  by  the  street  sewers  or  direct  by  the  gutters  of  the 
neighbouring  houses,  the  street  sewers  are  levelled  aocordti^  to  tk" 
depth  of  the  canal  into  which  they  discharge  their  contents. 

The  administration  of  the  drains  of  Mdan  is  divided  into  thiw 
branches,— viz.,*  the  street  sewers,  the  Sevese,  and  [the  Naviglia 
Being  myself  die  surveyor  of  the  Sevese,  or  covered  canal,  I  will 
give  you  an  account  of  the  administration  of  this  departnaent — tliat 
of  the  Naviglio  being  conducted  nearly  in  the  same  manner :— * 

The  houses  and  premises  emptying  their  drains  into  the  &re^ 
form  a  district,  and  their  proprietors  form  a  society  ;  the  society  is 
represented  by  a  committee,  elected  by  the  proprietors.  'Hja 
members  of  the  committee  are  renewed  at  the  end  of  every  two 
years.  The  committee  consists  of  12  members  and  a  president, 
who  is  changed  every  year.  The  president  enforces  the  resolution^ 
of  the  committee.  The  committee  transact  the  ordinaiy  buiiiic^ 
of  the  society  by  a  majority  of  votes.  The  extraordinary  busmes* 
is  referred  to  a  general  meeting  of  the  proprietors.  Ilie  eonunitta!' 
is  assisted  by  a  surveyor,  a  cashier,  a  secretary,  an  overseer  of  the 
works,  and  a  solicitor. 

The  assessment  of  the  rates  for  the  mamtenaoce  of  the  Sevese  k 
made  once  in  nine  years ;  the  surveyor  inspecting  all  the  houses  o( 
the  district,  and  taking  down  the  quantity  and  nature  of  the  draii^ 
age,  as  well  as  the  length  and  depth  of  each  house  fronting  tbe 
canal,  whenever  any  alteration  has  taken  place  in  consequence  of  a 
division  of  property. 

In  order  that  the  quantity  of  earthy  deposit  may  be  easily  ascer^ 
tained,  the  level  of  the  Sevese  is  marked  by  a  number  of  blocks  ot 
granite  fixed  alou^  the  bottom:  The  Sevese  is  cleansed  twice  a 
year,  in  April  and  September — ^periods  at  which  the  wat^  of  the 
canal  is  turned  off.  The  cleansmg  is  executed  under  a  tender,  by 
piece-work,  euid  not  by  measure.  The  repairs  are  also  doneundtrr 
tender,  but  at  so  much  per  given  measure,  and  for  each  separate 
work. 

The  estimate  of  expense  for  these  works  is  made  every  nioe 
years,  by  the  surveyor,  upon  the  sum  spent  during  the  nine  yean 
preceding,  and  on  pi*esent  emergencies.  The  rates  are  propor- 
tionate to  the  quantity  of  drainage.  The  assessment  of  rates  for 
the  maintenance  and  cleansing  of  the  canal  is  deduced  from  th«« 
three  points : — 1 ,  The  estimate  of  expense  for  the  next  nine  year.s. 
2.  The  divisor  of  the  estimate.  3.  The  resulting  quota  nhici 
form  the  unity  of  assessment.  Tlie  divisor  of  the  estimate  b 
proportioned  to  the  frontage  of  the  houses  placed  along  the  casaL 
and  to  the  quantity  and  nature  of  the  drainage  discharged  by  all 
the  other  houses  of  the  district,  the  drainage  being  represented  bv  ^ 
certain  number  of  square  feet  constituting  tlie  quota  of  each  hiw^* 
The  houses  are,  therefore,  assessed  in  proportion  to  their  frontagt*. 
and  to  the  particular '  nature  of  their  drainage.    Accordingly,  a 
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^itgbter-house  for  oxen  is  rated  76  feet;  a  slaughter-house  for||||g^*2MiLL 
x>ws  and  pigs  56 ;  dye-houses,  water-closets,  hotels,  dairies,  and 
generally  all  premises  not  comprised  in  the  first  two  categories,  38 
'eet;  a  stable,  containing  from  1  to  4  horses,  19  feet;  a  stable, 
containing  from  4  to  8  horses,  38  feet ;  ditto  containing  from  8  to 
16  horses,  56  feet;  a  private  house  19  feet;  a  court-yard  11  feet; 
I  pump  7  feet 

According  to  an  old  custom,  founded  on  the  greater  or  lesser 
ise  of  the  canal,  the  houses  facing  the  canal  in  the  most  populous 
juarter  of  the^city  are  assessed  in  proportion  to  their  actual  mea- 
lure  in  feet;  the  houses  fronting  the  canal  in  the  less  populous  part 
ire  assessed  at  two-thirds  of  their  actual  measure ;  and  the  houses 
milt  over  the  canal  are  rated  as  a  double  frontage,  in  the  same 
proportions. 

The  Sevese  derives  its  water  from  the  Naviglio,  by  means  of 
hree  inlets— -one^  of  17  inches,  the  other  of  10,  and  the  third  of  6, 
n  three  separate  spots.  These  waters  are  then  collected  by  another 
anal,  called  Vetra,  which,  after  receiving  another  contribution 
rem  the  Naviglio,  assumes  the  name  of  Vetabbia. 

The  Vetabbia  flows  out  of  the  southern  part  of  the  city,  and, 
ifter  a  course  of  10  miles,  discharges  itself  into  the  river  Lambro, 
ertilizing  prodigiously*a  considerable  extent  of  meadow  land.  It 
an  be  easily  conceived  what  must  be  the  fertilizing  quality  of  the 
Vetabbia,  as  it  [carries  off  all  the  filth  of  a  city  of  150,000  in- 
habitants,  and  the  quantity  of  fertilizing  matter  borne  along  by  its 
raters  raises  in  such  a  manner  the  surface  of  the  meadows  it  irri- 
gates as  to  render  it  necessary  that  from  time  to  time  the  deposit 
liould  be  removed  from  the  meadow  in  order  to  preserve  the 
evel  of  irrigation.  The  deposit  is  by  itself  an  excellent  manure, 
ind  is  bought  by  the  neighbouring  agrigulturists  as  a  fertilizer, 
rhe  Vetabbia  possesses  ako  the  veduable  peculiarity  of  protecting 
rom  frost  the  meadows  it  irrigates,  owing  to  the  high  temperature 
t  receives  in  its  passage  under  the  town. 

The  Cistertian  monks  were  the  first  who  turned  to  a  profitable 
Be  the  slimy  waters  of  the  Vetabbia,  and  introduced  the  system  of 
rngation,  which  forms  a  most  important  branch  of  the  agriculture 
if  Lombardy. 

The  waters  of  the  Naviglio,  after  receiving  the  drainage  of  the 
emainder  of  the  city,  are  also  applied  to  the  irrigation  of  an  ex- 
ensive  surface  of  land. 

It  may,  perhaps^  not  be  useless  to  add  a  short  description  of  the 
rater-meadows  which  in  Lombardy  are  called  marcite.  These 
neadows  are  divided  into  various  rectangular  zones  about  22  feet 
n<le,  by  means  of  rectilineal  channels,  which  serve  alternately, 
lie  for  irrigation,  and  the  other  for  draining.  These  zones  are 
irranged  so  as  to  have  a  slope  of  about  six  inches  from  the  chan- 
lel  of  irrigation  to  the  draining  channel.  The  waters  of  the  feeder, 
rhich  is  placed  ou  one  of  the  sides  of  the  meadow  at  a  right  angle 
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AijvUoBtiooflf  with  the  ch^knnela  of  irrigation,  flow  into  these,  and  through  the 
•  **  *  whole  of  their  length  spread  over  the  zones  on  both  sides,  ooveiir.^ 
tliem,  as  it  were,  with  a  watery  veil,  wbidi  preserves  the  life  of  \hv 
plants  and  promotes  their  vegetation.  The  water  of  the  draining 
channels  is  then  collected  again  into  another  channel^  which  con- 
ducts it  to  irrigate  another  meadow  in  a  similar  manner.  The 
marcite  are  irrigated  in  summer  during  a  certain  number  of  hour:^ 
about  once  a-week ;  and  from  the  end  of  September  to  the  end  ot 
March  they  are  irrigated  permanently,  the  water  being  only  turnnl 
oflT  when  the  grass  is  cut,  During  winter  the  irrigation  of  tk^ 
meadows  is  also  carried  on  with  spring  water^  whion  land*owDer& 
are  authorised  by  law  to  conduct  to  their  lands  through  the  land» 
of  their  neighbours.  To  this  very  ancient  law  a  great  portion  of 
the  agricultural  wealth  of  Lombardy  is  to  be  ascribed. 

Some  of  the  meadows  irrigated  by  the  sewerage-water  of  Milan 
yield  a  net  rent  of  21L  per  tonuUura  (a  measure  of  10,000  square 
metres,  equal  to  about  two  acres  and  a  half  )^  besides  a  land-tax  of 
*.  61  francs  10  cents,  the  expenses  of  administration,  repairs  of  build- 
ings^  &c.  These  meadowy  are  mowed  in  November,  Januan\ 
March^  and  April,  for  stable-feeding ;  in  June,  July,  and  Augii^ 
they  yield  three  crops  of  hay  for  the  winter  |  and  in  September 
they  lurnish  an  abundant  pasture  for  the  cattle  till  the  beginning 
of  the  winter  iiTigation, 


Mr.  janMsDetti.  Mk-  JAM&S  DEAN  examined. 

Have  yoii,  in  your  capacity  as  land  surveyor  and  civil  ongiwer, 
and  in  connection  with  agricultural  drainage,  paid  considerable 
attention  to  the  disposal  of  such  refuse  oi  towns  as  is  usually 
carried  away  in  the  sewers,  to  agricultural  production  ?—— Yes,  I 
have. 

Have  you  not  specially  considered  of  the  practical  meam  oi' 
applying  all  or  part  of  the  sewage  of  the  metropolis  to  these  pur- 
poses?— —Yes^  I  have,  with  the  assistance  of  my  son,  who  is  now 
engaged  in  one  of  the  largest  works  ever  undertakeUi  the  drainage 
of  Haarlem  Mere,  in  Holland. 

Will  j'ou  state  any  facta  coming  within  your  own  experience  or 
observation  as  to  the  amount  of  agricultural  produce  obtain^le 
(by  the  application  of  such  refuse  as  that  discharged  in  the  se»er« 
of  the  metropolis)  to  agricultural  prodwtion  ?-- — I  believe  thai 
.  ^here  grass  land  yields  one  mowing  crop  and  feed,  by  the  api>ii- 
catiou  of  sewage  to  such  land,  it  would  produce  two,  and  in  sooif. 
se^fons,  three  crop«.  and  at  least  double  the  quantity  of  feed. 
Thi3  m9y  be  effect^  by  the  liquid  sewage^  after  naving  dq>onte(l 
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the  grcMBer  particles  into  properly  formed  settling  poods  or  reser-  ^*  ^•^^  i^^ 
voira.  The  solid  portions  collected  in  such  ponds  would  then  be 
applicable  to  the  manjring  of  arable  as  well  as  grass  land,  to 
which  it  might  be  removed  by  carts,  or  in  some  situations  by  boats 
from  the  settling  pits.  The  value  of  this  solid  portion  when 
carried  to  the  farm  and  mixed  with  the  road-side  soil,  with 
scrapings  of  roads,  and  with  the  banks  of  enclosures  next  to  the 
ditches,  seldom  productive  in  the  natural  situation,  but  of  great 
value  when  so  mixed  with  the  solid  matter  of  manure  so  collected. 

Would  you  apply  the  liquid  sewage  to  the  land  by  ttie  water- 
cart,  or  in  what  other  way  ?  ■  Where  there  was  a  fall  from  the 
settling  ponds,  by  irrigation ;  where  there  was  no  such  fall,  by 
water-carts,  to  be  pumped  up  in  like  manner  as  in  well-regulated 
farm-yards  formed  to  preserve  the  liquid  manure^  and  in  extensive 
cases  by  steam  power,  espedally  when,  from  the  drainage,  large 
quantttieB  of  water  might  be  accumulated. 

To  what  instances  of  practical  application  would  you  refer  as 
exemplifying  your  views  ?  -To  Ashburton  and  other  towns,  espe** 
cially  in  Devonshire.  At  Ashburton  they  have  carried  on  this 
practice  more  than  40  years  within  my  own  recollection.  They 
have  grass  for  the  ewes  and  lambs  a  full  month  earlier  than  in  most 
other  situatiana  that  are  not  similarly  circumstanced^  and  at  a  time 
when  lambs  produce  double  or  treble  the  price  they  usually  sell  for 
at  other  periods.  Land  similarly  circumstanced  to  this,  except  in 
the  application  of  the  town  manure^  produces  rushes,  carex,  and 
the  stoioniferous  grasses,  commonly  known  as  of  the  tribe  to 
which  Aejiorin  agrottis  itolonifera  belongs.  The  due  application 
of  such  sewage,  producing  or  promoting  the  growth  of  the  poas, 
the  fescues,  and  especially  the  vernal  grass,  all  of  them  abounding 
in  nutritive  matter,  consisting  of  sugar,  mucilage,  and  extract,  and 
the  other  requisites  necessary  to  the  feeding  and  fattening  of  cattle, 
and  inereastng  the  quantity  and  improving  the  quality  of  milk* 

What  is  the  general  value  of  such  land  when  unimproved,  and 
sA^Vk  improved?— r-*-Unimproved  and  situated  near  to  a  town,  is 
usually  worth  from  30^.  to  40j.  per  acre ;  when  so  improved  is 
worth  from  8/.  to  12/.  per  acre. 

Th«i  the  application  of  the  refuse  of  towns  to  grass  land  not 
only  increases  the  quantity  but  improves  the  quality  of  the  pro- 
duce?— r-«It  improves  it  exceedingly.  But  for  such  improvement 
the  drainage  of  the  land  must  be  coincident  with  the  irrigation. 
The  ground  must  be  made  dry  for  the  application  of  such  refuse, 
otherwise  the  additional  produce  will  be  coarser. 

Yott  are  aware  that  it  has  been  objected  to  the  use  of  irrigatiMi 
that  the  produce  obtained  is  generally  coarser  than  that  of  the 
ordinary  growth?-*— Yes ;  but  I  am  also  aware  that  the  irrigation 
is  often  unskilfully  applied.  I  would  lay  it  down  as  a  practical 
axiom  that  irr^tion  will  always  improve  land,  provided  it  is 
sufficiently  drained.    The  produce  will  often  depend  much  on  the 
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Mr.  7tm«f  Detn.  quality  of  the  water  used,  whether  issuing  from  the  chalky  wiitch 
is  generally  of  a  superior  quality  for  irrigation,  or  whether  derived 
from  the  clay  slate,  mica  slate,  granite,  &c.,  which  is  generaliy 
inferior,  being  destitute  of  the  calcareous  principle*  Water  so 
derived  and  applied  directly,  produces  a  coarse  Te^etatiom  :  but  if 
it  be  exposed  in  ponds  for  a  considerable  time  (where  it  imbibes 
the  ammonia  of  the  atmosphere)  its  quality  will  be  improved,  and 
it  will  produce  a  better  description  of  vegetation,  and  in  greater 
quantities.  I  have  practically,  by  the  adoption  of  this  mode, 
changed  the  produce  of  irrigated  meadows.  Water,  no  matter 
what  its  quality,  will  render  land  productive,  if  improved  by  expo* 
sure  to  the  atmosphere. 

In  respect  to  irrigated  meadows,  when  irrigated  with  only 
common  water,  you  are  aware  that  objections  have  been  made  to 
their  formation  in  the  immediate  vicinity  of  towns,  it  being  alleged 
that  they  have  the  effect  of  marshes,  and  increase  the  damp,  and 
give  ofi*  a  marsh  miasma,  which  is  injurious  to  health :  do  you 

consider  the  objections  of  this  class  well  founded  ? ^I  do  not. 

This  will  never  ocair,  no  matter  what  the  soil,  if  the  ground  be 
well  drained  in  the  first  instance,  the  surface-drains  for  rendering 
the  land  dry  being  used  for  carrying  off  the  water  after  it  has  lain 
a  sufficient  time  on  the  surface  to  saturate  and  give  off  its  chemical 

f  properties  to  the  grass.  Water  coming  from  higher  ground  should 
ie  a  sufficient  length  of  time  to  deposit  the  soluble  matter  brought 
down  from  the  arable  land.  When  it  is  limpid  it  should  be  drawn 
off.  Of  this  an  intelligent  farmer  or  expert  irrigator  will  judge 
without  difficulty,  and  with  certainty.  If  the  water  gives  off  fixed 
air,  which  occurs  when  air  bubbles  float  on  the  surface  and  which 
is  the  time  at  which  it  gives  off  miasma  which  is  injurious  to  the 
health,  that  is  the  time  at  which  the  water  should  be  drawn  off, 
for  then  it  begins  to  be  injurious  to  the  land. 

In  the  cases  where  common  irrigation  have  produced  suck 
miasma,  has  it  not  then  been  from  the  ignorance  or  the  neglect  of 

this  principle  of  management? Yes,  either  from  one  or  the 

other,  or  from  both. 

Then  you  consider  that  the  channels  of  drainage  and  the  diannek 

of  irrigation  should  be  made  subservient  to  each  other? ^Yes; 

and  provided  that  care  be  taken  that  there  be  no  irregularities  in 
the  bottom  of  the  feeders  and  the  bottom  of  the  drains,  very  little 
fall  will  be  necessary  to  effectuate  both.  I  lay  great  stress  on  the 
necessity  of  the  careful  formation  both  of  the  drains  and  thefceden. 
This  may  in  all  cases  be  ensured  if  the  workmen  be  instmetedin 
the  use  of  boning  rods,  using  them  at  short  intervals.  A  move 
important  duty  could  not  be  performed  by  any  anrveyor  having 
the  superintendence  of  either  drainage  or  irrigation  thian  the  in- 
struction of  the  workmen  in  the  use  of  boning  rods.  Town  as 
well  as  land  drainage  frequently  fails  from  the  neglect  of  their 
proper  use. 
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The  ({uestion  put  to  you  in  respect  to  the  sanatory  objections  to  Mf.J«««Octji. 
irrigation  in  general  had  reference  to  irrigation  by  common  water. 
It  has  been  objected  to  the  application  of  the  refuse  of  towns  to 
agricultural  productions^  when  such  refuse  is  conveyed  in  water 
aiid  applied  by  irrigation,  that  such  irrigation  is  often  the  more 
injurious  by  the  addition  of  the  emanations  from  decomposing 
ammal  and  vegetable  substances  to  the  common  marsh  miasma. 

Do  you  conceive  that  such  objections  may  be  obviated  ? The 

certain  and  necessary  means  of  obviating  the  objection  would  be  to 
carry  all  such  matter  in  closed  drains  to  some  place  at  a  distance 
where  there  are  no  habitations  near,  and  where  settling  ponds 
could  be  conveniently  formed;  where  the  soil  could  be  deposited 
to  be  carted  or  boateid  away  in  the  direction  of  demand,  and  .the 
water  used  for  irrigating  the  grass  land  near.  This  refers,  how- 
ever, to  the  existing  mode  of  cleansing  towns,  and  not  to  one  in 
which  the  refuse  will  be  immediately  diluted  in  water. 

Will  the  better  formation  of  water-meadows  for  the  reception  of 
such  liquid  refuse  and  its  better  management  abate  the  offensive* 

ness  of  the  miasma  that  might  otherwise  arise  from  it  ? ^With 

the  precautions  I  have  pointed  out  in  respect  to  the  application  of 
water  to  cultivated  lands,  I  think  any  such  evil  as  that  appre- 
hended may  be  entirely  obviated.  If  the  land  be  deeply  drained 
and  permeable,  there  will  be  an  immediate  absorption  of  the  refuse, 
more  especially  by  the  fibrous  roots  of  the  plants  growing  on  the 
surface.  This  was  the  effect  produced  with  the  application  of  the 
refuse  of  the  town  of  Ashburton  by  irrigation  upon  the  estate  of 
John  Gaunter,  Esq.  The  refuse  was  not,  however,  carried  out 
there  in  closed  drains,  as  I  would  propose  as  an  invariable  rule  in 
all  eases  where  there  is  not  an  immediate  and  abundant  dilution 
of  the  refuse  withwater.  I  have  generally  referred  to  the  instance 
of  the  town  of  Ashburton,  to  show  what  may  be  done  with  refuse 
by  irrigation. 

What  distances  from  habitations  do  you  consider  would  prevent 
injury  and  obviate  objections  to  the  escape  of  miasma  either  from 
settling  ponds,  or  any  occasional  escapes  from  the  liquid  refuse 

when  £rst  spread  over  land  in  the  process  of  irrigation  ? If  the 

outfall  from  the  town  be  in  an  easterly  direction,  from  a  furlong 
to  a  quarter  of  a  mile ;  if  in  a  westerly  direction,  then  a  quarter 
to  hadf  a  mile,  as  the  wind  most  usually  blows  from  the  west  or 
south-west,  on  the  average  of  nine  months  in  the  year.  If  rising 
ground  intervene,  that  would  shorten  the  distance.  The  proper 
dilution  of  the  refuse  before  its  application  to  the  land,  that  is  to 
say,  the  dilution  which  is  necessary  to  render  the  refuse  the  most 
productive,  would,  in  that  part  of  the  process,  generally  prevent 
the  escape  of  any  miasma,  and  at  all  events  such  escapes  would 
only  be  occasional,  and  of  very  short  duration. 

You  are  aware  that  in  the  neighbourhood  of  towns,  fields  and 
gardens  are  occasionally  top-dressed  with  town  or  stable  manure. 
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Mr.  JuutQMo.  por  example,  Hyde-park  has  been  top-dressed  with  stable  dung, 
which,  for  a  time,  emitted  oflPensive  smells;  and  the  amount  of 
offensive  smell,  as  indicating  the  extent  of  decomposition,  (it  is 
stated  in  evidence,)  indicates  me  extent  of  escapes  of  gases  injurious 
to  whoever  is  exposed  to  it.  Now,  if  the  same  quantity  of  dung, 
instead  of  being  so  applied  in  the  solid  form  as  top-dressing,  had 
been  put  in  solution  or  suspension  in  water,  and  applied  in  the 
liquid  form  to  the  surface  of  the  park  by  means  of  water-carts  or 
by  irrigation  (supposing  that  practicable) ,  or  by  any  other  mode?, 
what  would  have  been  the  comparative  escape  of  miasma,  so  far 

as  you  can  judge? By  the  application  of  the  refuse  in  the 

liquid  form,  the  emanations  would  be  inconsiderable  as  oMnpared 
with  the  emanations  from  the  top-dressing. 

In  the  liquid  form  how  long  a  time  would  the  emanations 

generally  continue  in  the  ordinary  state  of  intensity  ? When 

applied  in  the  liquid  form  on  a  drained  and  permeable  soil,  and  at 
a  temperature  of  about  60,  the  emanations  would  not  last  above  a 
day.  I  presume  in  all  cases  that  the  land  is  properly  drained. 
Even  if  the  refuse  were  applied  by  water-carts  which  would  be  in 
a  state  of  concentration,  not  to  make  the  expense  of  cartage  too 
heavy,  the  absorption  by  the  plants  would  remove  the  emanations 
in  the  course  of  the  day. 

Under  &vourable  circumstances  as  to  weather,  in  how  short  a 
time  might  the  emanations  from  the  top-dressing  of  stable  dung  on 
the  Park  have  ceased ?■■  ■  In  about  six  days  if  the  temperature 
were  below  60 ;  if  the  temperature  were  above  that,  the  decom- 
position would  be  more  active,  and  would  go  on  for  a  longer  time, 
until  the  substance  itself  had  disappeared. 
/  That  is  to  say^  by  the  application  of  manure  as  top-drsssiDg. 
and  in  the  soUd  form,  much  more  is  and  would  have  been  given 
off  as  emanations  injurious  to  the  public  health,  and  less  1^  to 

be  absorbed  productively  by  the  land  as  manure? Yes;  the 

process  would  go  on  until  the  substance  was  almost  worthle6$  as 
manure. 

Then  the  process  of  receiving  and  applying  the  refuse  in  water, 
of  diffusing  and  separating  the  particles  in  water,  so  as  to  render 
them  more  immediately  and  directly  applicable  for  absorption  by 
the  plant,  is  the  best  process  for  reducing  the  amount  of  escapes 
of  emanations  injurious  to  the  public  health,  and  of  avoiding  the 
dispersion  and  loss  of  valuable  material  of  production  ?  ■  ■  Yes, 
certainly  it  is  so. 

Is  this  applicable  as  a  principle  to  the  whole  of  the  deeomposing 
animal  and  vegetable  refuse,  night  soil,  or  other  matter,  as  well  as 
stable  dung,  that  may  be  conveyed  away  in  suspension  or  solu- 
tion in  water  through  the  channels  for  the  house-drainage,  and 
street-drainage,  and  cleansing  of  tovms? ^Yes,' certunly. 

Where  water  is  not  available  in  sufficient  quantity,  are  there 
any  modes  of  saving  the  productive  matter  used  as  manure,  but 
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i^hidi  escapes  from  the  decomposition  of  that  matter  or  those  suh-  Mr:ii«etD«u. 
stanees  when  exposed  on  the  land  as  top-dressing  in  the  neigh* 
liouihood  of  towns  and  villages  ?  ■  Yea,  if,  when  such  matter  as 
stable  duD^  or  farm*yard  manure  be  applied  aa  a  top-dressing  tp 
tlie  land,  aoout  5  bushels  of  prepared  or  roasted  gypsum>  or  10 
bushels  of  slaked  lime^  or  two  hundred  weight,  of  nitrate  of  soda, 
were  added  (at  the  time  of  carting  out  to  be  spread)  to  the 
quantity  usually  deemed  necessary  for  the  top-dressing  of  each 
acre  of  land,  ihe  ammonia  of  the  manure  would  be  neutralized 
or  fixed,  and  consequently  the  escape  of  miasmata  prevented. 

Would  not  this  process  be  profitable  to  the  agriculturist,  inde- 
pendently of  any  consideration  of  the  health  of  the  population 

exposed  to  such  emanations  ?• Yeu,  there  is  no  doubt  that  it 

would  be  profitable  to  the  farmer  or  market  gardener.  If  the 
admixture  takes  place  at  the  time  of  spreading  (which  is  most 
inaportant  to  observe,  for  if  it  be  only  mixed  and  carted  out  to 
remain  in  heaps,  tlie  benefit  would  be  much  less),  the  fertility  of 
the  manure  is  in  ordinary  seasons  nearly  doubled  by  such  a  com- 
binaticm. 

To  what  casualties  are  the  applications  of  manures  as  top- 
dressing  exposed  from  the  weather?-^*-— To  almost  entire  loss 
of  that  which  constitutes  the  food  of  plants.  If  there  be  a  heavy 
and  continuous  fail  of  rain»  the  most  productive  portions  of  the 
manure  would  be  washed  away  from  the  surface  of  the  land  into 
tlie  adjoining  ditches  or  water-oourses.  A  long«continued  frost  in  a 
great  measure  destroys  the  value  of  the  manure.  It  looks  up  the 
ground,  and  it  dissipates  ihe  ammonia.  A  long-oontinued  drought 
and  hot  weather,  as  in  the  present  year^  dissipates  the  ammonia 
by  a  more  active  decomposition. 

By  reoeiving  and  keeping  such  refuse  in  water,  the  amount  of 
loss  from  emanations  is  then  not  only  diminished,  but  the  disiute- 
graiion  necessary  to  the  productive  application  of  the  refuse,  is 
rendered  more  complete,  and  the  time  of  the  application  greatly 
shortened,  and  the  chances  of  loss  from  adverse  weather  dimi- 
nished ?-<«—-^That  is  true,  and  is  certainly  an  important  principle 
to  be  constantly  borne  in  mind. 

You  have  stated  that  one  day  would  iii  general  suffice  for  the  ^ 
absorption  of  the  liquid  manure ;  whilst  six  days  at  the  least  would 
be  QKsessarv  for  the  absorption  of  as  much  of  the  manure  as  could 
be  absorbed  from  it  when  applied  in  the  solid  form  as  a  top- 
dressing.  With  arrangements,  such  aa  might  be  praeticable  for 
tlie  ^plication  of  manure  in  water^  would  not  a  favourable  day  be 
chosen  for  its  application^  and  the  valuable  manure  be  placed  at 
once,  or  during  that  day  in  security  amidst  the  roots  of  the  plants 
in  the  permeable  soil,  whilst  by  the  last  process  of  top-dressing  it 
is  exposed  to  the  atmosphere,  not  only  to  the  loss  of  the  six  days* 
easanatiQQB  under  the  most  favourable  eiroumsianoes»  but  to  all 
the  adverse  chanees  of  losses,  sueb  as  you  have  described  h 
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Mr.  JuutDetB.  For  example^  Hyde-park  haa  been  top-dressed  with  staUe  <iung. 
whicb^  for  a  time^  emitted  offensive  smells;  and  the  amouiir  oi 
offensive  smell,  as  indicating  the  extent  of  decomposition »  (it  b 
stated  in  evidence,)  indicates  me  extent  of  escapes  of  gases  in  jurioiis 
to  whoever  is  exposed  to  it.     Now,  if  the  same  quantity  of  cluu£. 
instead  of  being  so  applied  in  the  solid  form  as  top-dressing-,  ha«i 
been  put  in  solution  or  suspension  in  water,  and  applied  in  rhe 
liquid  form  to  the  surface  of  the  park  by  means  of  water-c&rts  or 
by  irrigation  (supposing  that  practicable),  or  by  any  other  mode, 
what  would  have  been  the  comparative  escape  of  miasma,  so  far 

as  you  can  judge? By  the  application  of  the  refuse  in    the 

liquid  form,  the  emanations  would  be  inconsiderable  as  compared 
with  the  emanations  from  the  top-dressing. 

In  the  liquid  form  how  long  a  time  would  the  emanations 

generally  continue  in  the  ordinary  state  of  intensity? Wben 

applied  in  the  liquid  form  on  a  drained  and  permeable  soil,  and  at 
a  temperature  of  about  60,  the  emanations  would  not  last  above  a 
day.  I  presume  in  all  cases  that  the  land  is  properly  drained. 
Even  if  the  refuse  were  applied  by  water-carts  which  would  be  in 
a  state  of  concentration,  not  to  make  the  expense  of  cartage  too 
heavy,  the  absorption  by  the  jdants  would  remove  the  emanations 
in  the  course  of  the  day. 

Under  favourable  circumstances  as  to  weather,  in  how  short  a 
time  might  the  emanations  from  the  top-dressing  of  stable  dung  on 
the  Park  have  ceased  ?■        In  about  six  days  if  the  temperature 
were  below  60 ;  if  the  temperature  were  above  that,  the  decom- 
position would  be  more  active,  and  would  go  on  for  a  longer  time, 
until  the  substance  itself  had  disappeared. 
/         That  is  to  say^  by  the  application  of  manure  as  top-dreimiig, 
and  in  the  solid  form,  much  more  is  and  would  have  been  given 
off  as  emanations  injurious  to  the  public  health,  and  less  1^  to 

be  absorbe<l  productively  by  the  land  as  manure? ^Yes;  the 

process  would  go  on  until  the  substance  was  almost  worthless  as 
manure. 

Then  the  process  of  receiving  and  applying  the  refuse  in  water, 
of  difiiising  and  separating  the  particles  in  water,  so  as  to  render 
them  more  immediately  and  directly  applicable  for  absorption  by 
the  plant,  is  the  best  process  for  reducing  the  amount  of  escapee 
of  emanations  injurious  to  the  public  health,  and  of  a  vending  the 
dispersion  and  loss  of  valuable  material  of  production  ?•— ^-^Yes, 
certainly  it  is  so. 

Is  this  applicable  as  a  principle  to  the  whole  of  the  deconqposing 
animal  and  vegetable  refuse^  night  soil,  or  other  matter,  as  well  as 
stable  dung,  that  may  be  conveyed  away  in  suspension  or  solu- 
tion in  water  through  the  channels  for  the  house-drainage^  and 
street-drainage,  and  cleansing  of  towns? ^Yes,' certainly. 

Where  water  is  not  available  in  sufficient  quantity,  are  there 
•any  modea  of  saving  the  productive  matter  used  as  manure,  but 
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wUcb  escapes  from  the  deoompoutioiiof  thai  matter  or  thoie  wIk  u^^mm^^m, 
stances  wbea  exposed  on  the  land  as  top-dressing  in  the  neigh* 
boniriiood  of  toinis  and  vUlages?— — Yes,  if,  when  such  matter  as 
stable  duD^  or  farm-yard  manure  be  applied  as  a  top-4lress^ng  to 
the  kudj  abottt  5  bushels  of  prepared  or  roasted  gypsum,  or  10 
bushels  of  skied  lime,  or  two  hundred  weight^  of  nitrate  of  soda, 
were  added  (at  the  time  of  carting  out  lo  be  spread)  to  the 
quantity  usually  deemed  necessary  for  the  top-diressing  of  eadi 
acre  of  land,  the  ammonia  of  the  manure  would  be  neutralized 
or  fixed,  and  consequently  the  escape  of  miasmata  prevented. 

Would  not  this  process  be  profitable  to  the  agriculturist,  inde- 
pendently of  any  consideration  of  the  health  of  the  population 

exposed  to  such  emanations  I ^Yes,  there  is  no  doubt  that  it 

would  be  profitable  to  the  &rmer  or  market  gardener.  If  the 
admixture  takes  place  at  the  time  of  spreading  (which  is  most 
important  to  obsme,  for  if  it  be  only  mined  and  carted  out  to 
remain  in  heaps,  the  benefit  would  be  much  less),  the  fertility  of 
the  manure  is  in  ordinary  seasons  nearly  doubled  by  such  a  com- 
bination. 

To  what  casualties  are  the  applicalions  of  manures  as  top- 

dreasing  exposed  from  the  weather? ^To  almost  entire  loss 

of  that  which  constitutes  the  food  of  plants.    If  there  be  a  heavy 
and  continuous  fall  of  rain,  the  most  productive  portions  of  the 
maniffe  would  be  washed  away  firom  the  surface  of  the  land  into 
the  adjoining  ditches  or  water-KSOurses.  A  long-continued  frost  in  a 
great  measuore  destroys  the  value  of  the  manure.    It  locks  up  the 
ground,  and  it  dissipates  the  anomonia,    A  longHxmtinued  drought 
and  hot  weather,  as  in  the  present  year,  dissipates  the  aaunonia 
by  a  more  active  decomposition. 

By  receiving  and  keeping  such  refuse  in  water,  the  amount  of 
loss  from  emanatioDS  is  then  not  only  diminished,  but  the  dismt^- 
gration  necessary  to  the  productive  application  of  the  reluse,  is 
rendered  more  complete,  and  the  time  of  the  application  g^^f^^Y 
shortened,  and  the  chances  of  loss  from  adverse  weather  aimi- 

nighed? ^That  U  true,  and  is  certainly  an  important  principle 

to  be  constantly  borne  in  mind.  .      , 

You  have  stated  that  one  day  would  iu  j^eneral  suffice  for  the 
absorptioa  of  the  liquid  manure ;  whilst  six  days  at  the  least  ^ouia 
be  woessary  for  the  absorption  of  as  much  of  the  manure  as  couia 
be  absorbed  from  it  when  applied  in  the  solid  form  as  a  top- 
dressing.    With  arrangements,  such  as  ^ight  be  practicable  tor 
the  applieation  of  manure  in  water,  would  not  a  f^vour^le  day  bo 
choesa  for  its  application,  and  the  valuable  manure  J^  P«^^^^ 
once,  or  during  that  day  in  security  amidst  the  root s  oi  ''V      ,^ 
:.  *u Z\^  ^i\  A;io.  k,.  tkl  laat  nrocesa  of  toP-areMi«* 


the 
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adverse  chanoes  of  losses,  suea  w  y" 
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.ir.JmmetDean.  Yes,  that  IS  most  certainly  the  essential  difference  of  the  two 
processes. 

In  respect  to  the  difference  of  productiveness  of  irrigation  and 
top-dressing,  instances  have  been  adduced  where  land^  by  the  use 
of  stable  or  town  manure  as  a  top-dressing,  have  only  had  the 
ordinary  produce  increased  one  fold  under  favourable  circumstancess, 
whilst  portions  of  the  same  land  lying  convenient  for  irrigation 
have  had  the  produce  increased  at  the  least  five  fold  by  the  appli- 
cation of  the  same  manure  in  the  liquid  form.  Do  such  instances 
coincide  with  your  own  observations  ? ^Yes,  decidedly. 

Since  the  different  rates  of  production  would  appear  to  be  some- 
what coincident  with  the  different  rates  of  the  escapes  of  the 
emanations  under  the  two  processes,  may  it  not  be  fairly  concluded, 
that  these  different  rates  of  production  represent  the  comparative 
sanatory  value  of  the  two  processes,  one,  if  properly  conducted, 
being  five  or  six  times  more  valuable  than  the  other,  in  the  vicinity 

of  towns,  or  amidst  habitations  ? ^Yes ;  my  experience  confirms 

that  view  of  the  question,  and  is  deserving  of  the  most  serious  and 
general  consideration. 

In  this  country  the  application  of  manure  to  production  by 
diffusion  in  water  over  meadows  formed  to  receive  it  by  the  mode 
of  irrigation,  has,  it  appears,  been  applied  chiefly  to  grass  land. 
You  are  aware  that  abroad  gardens  and  arable  lands  have  been 
watered,  if  not  manured  by  irrigation.  Have  you  met  with  any 
instances  which  would  lead  you  to  believe  that  the  manuring  of 
arable  land  might  be  rendered  practicable,  and  made  cheaper  than 
the  process  of  manuring  such  land,  with  liquid  manure  by  means 

of  the  water-cart  ? 1  have  known  some  instances,  where  the  land 

has  been  favourably  circumstanced,  where  the  water  has  been 
applied  to  drill  crops,  such  as  peas,  beans,  and  the  usual  garden 
products,  with  which  it  was  very  successful,  especially  with  straw- 
berries, producing  more  abundant  crops,  and  much  earlier  than 
could  have  been  obtained  by  any  mode  6f  top-dressing.  In  hilly 
districts,  as  in  Devonshire,  I  have  no  doubt  that  irrigation  might  be 
applied  most  successfully  in  this  manner,  and  would  be  vastly 
improved  by  the  refuse  of  towns. 

Suppose  a  given  quantity  of  manure  has  to  be  spread  on  the 
land,  what  will  be  the  expense  of  the  labour  of  applying  that 
manure  in  the  solid  form  as  top-dressing  (that  is,  the  cartage 
spreading  and  bush  harrowing,  &c.),  as  compared  with  the  expense 
of  spreading  the  same  quantity  of  manure  in  suspension  in  water 

or  in  the  liquid  form,  by  the  mode  of  irrigation  ? ^The  expense 

of  distributing  the  same  quantities  of  manure,  irrespectivie  of  the 
different  degrees  of  productiveness  from  the  different  modes  of 
application,  would  be,  on  the  average,  for  distribution  in  the  solid 
form,  about  3/.,  and  in  the  liquid  form,  by  irrigation,  about  6j. 
The  expense  of ''  drowning'/'  or  spreading  the  water  by  irrigation, 
is  usually  for  the  labour  about  is^  per  acre  each  lime. 
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In  dituatioiis  where  there  is  not  the  convenience  of  the  fall  of  ^r-^'»«««Detn. 
any  upland  water  to  resort  to  to  ensure  the  advantages  of  this  mode 
of  distribution  of  manure  by  irrigation^  will  not  those  advantages 
pay  for  the  application  of  steam  power  to  lift  the  water  for  the 
purpose  to  any  height  from  which  it  may  be  distributed.  You 
are  avajne  that  large  quantities  of  water  are  raised  at  such  rates 
as   Is.  for  lifting  80,000  gallons  100  feet  high  for  the  expense  of 

pumping  ? 1  have  no  doubt  of  the  applicability  of  steam  power, 

and  believe  that  it  will  be  applied  to  an  extent  now  little  thought 
of  for  these  purposes.  In  respect  to  the  removal  of  the  refuse  of 
towns  and  its  distribution,  I  have  no  doubt  that  steam  power  must 
be  used  and  will  overcome  many  difficulties.  As  locomotive 
steaj:n-engines  are  now  coming  into  use  and  are  let  out  for  thrash- 
ing com  and  other  purposes,  I  have  no  doubt  that  similar  applica- 
tions of  steam  power  will  be  found  advantageous  for  irrigation  as 
well  as  for  drainage. 

It  is  stated  by  Mr.  Whitworth  that  each  of  the  twenty-four 
street-sweeping  machines  in  use  in   the   streets  of  Manchester 
sweeping   about   20,000  square  yards  of  street   surface  daily, 
usually  pick  up  about  six  one-horse  cart  loads  of  dung  each  cart   / 
on  the  average,  or  upwards  of  120  loads  of  dung  per  diem  from  ' 
the  streets ;  and  that  a  daily  sweeping  of  such  streets  iu  the  metro- 
polis as  Regent-street  gives  on  the  average  about  two  loads  of 
dung  each  day  for  each  quarter  of  a  mile  of  street.     He  states  - 
tliat  he  absady  finds  the  farmers  near  Manchester  willing  to  pay 
more  for  dung  which  is  swept  daily,  because  they  find  that  it  is  as 
they  term  it  *'  fresher,"  and  proportionately  more   productive. 
Now  will  not  the  pn^rtionate  loss  which  you  have  stated  to  arise 
from  the  decomposition  of  the  solid  refuse,  and  its  escape  by 
emanations  when  spread  out  as  top-dressing  and  exposed  to  the 
sun,  serve  in  some  degree  to  measure  the  loss  from  emanations 
of  the  productive  value  of  the  manure  every  day,  that  after  it  has 
fallen  it  lies,  from  neglect  of  cleansing,  spread  upon  the  surface  of 

the  streets  ? Yes ;  varying  with  the  condition  of  the  atmosphere 

in  the  town,  its  greater  warmth  and  stagnancy,  and  other  circum* 
stances  facilitating  decomposition. 

So  that  what  tne  farmer  gains  in  ''  freshness**  and  value  from   , 
the  immediate  removal  of  manure,  the  inhabitants  of  the  town  ^ 
gain  equally  in  the  avoidance  of  the  injurious  and  offensive  emana- 
tionsj  which  makes  the  streets  smell  like  close  stables,  especially 
'ivhen  newly  watered,  during  a  hot  summer*s  day  ? Yes,  cer- 
tainly. 

Would  not  the  addition  of  gypsum  and  the  other  chemical  in- 
gredients which  you  recommend  as  desirable  to  fix  the  ammonia, 
and  prevent  its  escape  from  top-dressings,  be  equally  necessary 
to  prevent  such  escapes  and  losses  from  the  same  manure  when 
remaining  spread  out  as  it  were  in  top-dressings  on  the  streets  and 
open  spaces  of  towns,  and  to  protect  the  health  of  the  inhabitants 
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Mr.  lamwi  D«>ii.  from  its  emanatioiis?—-— Certainly ;  it  has  b#eft  reoommended 
that  gypfltim  or  chalk  should  be  s|:rt-ead  on  the  floon  of  stabler 
or  shippens  in  which  beasts  are  fattened,  to  fix  the  ammonia  and 
protect  the  health  of  horses  and  neat  cattle. 

Would  the  quantities  of  gypsum  you  have  mentioned  be  equally 

efiectual  for  all  kinds  of  manure? No;  night-soil,  And  the 

refuse  of  slaughter-houses  and  animal  matter,  such  as  are  kept 
for  days  in  towns,  would  require  muoh  more,  perhaps  double  the 
quantity,  to  fix  the  ammonia. 

In  respect  to  this  kind  of  refuse,  would  not  its  immediate  re- 

'     ception  and  its  removal  in  water  equally  serve  to  prevent  or  arrest 

decomposition  and  the  escapes  of  productive  valuable  material, 

to  protect  the  public  health,  and  render  such  a  process  as  that 

you  have  described  for  fixing  the  ammonia  less  necessary  ? 

tiertainly.  I  need  scarcely  add  to  what  I  have  already  stated, 
that  top-dressings  with  night-soil  or  with  the  refttse  of  slanghter- 
housps,  or  with  other  animal  matter,  will  be  much  longer  in  giving 
off  offensive  emanations  than  top-dressing  with  the  common  stable 
and  town  manure,  and  consequently  will  be  the  more  injurious 
to  the  public  health. 

You  now  find  that  the  same  circumstances  which  aflfoct  the 
health  of  human  beings  affect  the  health  and  condition  of  cattle  ? 
■  Yes.  The  effect  of  emanations  from  decomposing  animal 
and  vegetable  refuse,  as  horses  and  cattle  which  are  kept  in  close, 
ill-ventilated,  and  ill-cleansed  stables,  is,  first  to  depress  their 
appetites  and  general  condition,  and  put  them  off  their  feed  :  then, 
if  mey  be  kept  for  lengthened  periods  in  such  stables  or  feeding- 
houses,  low  fever  follows,  leading  on  to  various  forms  of  inflamma^ 
tory  attacks  and  epidemics,  such  as  have  been  so  destnictire 
amongst  cattle  in  this  country  during  the  last  threeyears.  1  was 
on  the  veterinary  committee  of  the  council  of  the  Koyal  Agricul- 
tural Society,  formed  to  investigate  the  subject  of  these  epidemics, 
and,  from  all  that  I  saw  and  heard,  I  came  with  other  members 
to  the  general  conclusion,  that  the  great  amount  of  loss  was  occa- 
sioned by  the  want  of  a  proper  stipply  of  water,  bad  cleansing,  bad 
drainag^e,  and  the  want  of  proper  ventilation.  The  epidemic  was 
certainly  the  most  destructive  in  the  worst  conditioned  places  in 
these  respects. 

Do  you  recommend  sanatory  appliances  for  the  preservation  of 

cattle  ? Yes ;  a  sufficient  supply  of  pure  water,  very  carefiil 

drainage ;  and  that  every  drain  entering  a  stable  should  have  a 
stink-trap,  and  that  there  should  be  a  superior  exit  for  the  escape 
of  the  vitiated  air.  In  these  places  the  drains  are  generally  defec- 
tive, much  too  small,  and  untrapped. 

You  are  awai^  that  neither  nouse-drains  nor  street -drains  are 

Senerally  trapped  f—— The  population  ought  most  certainly  to 
ave  the  like  protection,  and  the  manure  which  escapes  as  a  gas 
ought^  moreover,  to  be  saved  for  the  sake  of  agriculture. 
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You  are  aware  that  some  of  the  worst  marshes,  the  most  ill-  ^'^'•'"^  i*»«' 
drained  and  worst  conditioned  land  in  the  country,  is  in  the  imme- 
diate vicinity  of  the  towns? ^It  is  generally  so ;  and  generally 

for  this  reason — that  the  lands  contiguous  to  towns  are  more  sub- 
divided amongst  different  small  proprietors  and  amongst  poor 
persona  having  rights  of  commons.  The  more  numerous  and 
smaller  the  class  of  proprietors,  the  less  the  chance  of  any  agree- 
ment amongst  them,  especially  if  the  land  is  within  or  connected 
with  any  Parliamentary  borough,  where  there  is  a  right  of  voting* 

Will  you  give  an  instance  of  a  town  where  the  adjacent  land  is 
undrained  and  in  a  state  of  marsh,  giving  oflT  emanations  injurious 
to  the  health  of  the  town  population,  the  state  of  the  surplus 
water  being  at  the  same  time  injurious  to  agricultural  production? 

1  might  give  several  instances  of  populous  districts  along  the 

river  Lea.  I  will  submit  the  instance  of  the  village,  as  it  is  called, 
of  Tottenham,  where  I  reside,  which  has  a  population  of  9000,  / 
Close  to  this  village  there  is  about  400  acres  of  land  in  a  state  of 
marsh.  Amongst  the  population  bordering  upon  this  marsh,  . 
there  has  been  an  extraordinary  amount  of  fever  during  the  last 
twelve  months,  and  the  Board  of  Guardians  are  continually  ap- 
plied to  for  relief  in  these  cases.  On  this  subject  I  have  already 
made  the  following  statement : — 

**  There  is,  however,  I  lament  to  say,  one  drawback  on  the  high  charac- 
ter of  this  otherwise  exemplary  parish,  and  a  very  serious  drawback  it  is, 
the  want  of  powers  to  compel  the  cleansing  of  the  open  sewers  and  draias, 
which  00  materially  affect  the  health  of  those  who  inhabit  between  the 
turnpike-road  and  the  river  Liea,  in  the  precincts  of  the  marshes.  After 
cold  wet  springs,  and  dry  hot  summers,  there  is  generally  malaria  floats 
ing  over  the  low  wet  lands ;  that  has  been  the  case  this  year,  and  when 
the  stench  of  neglected  drainage  mixes  with  the  malaria,  fever  and  bowel 
complaints,  especially  among  the  poor,  follow. 

'*  Heretofore  the  surveyors  of  the  highways  have  caused  the  main 
sewers  and  drains  to  be  scoured  and  cleansed,  by  compelling  the  occu- 
piers of  the  land  adjoining  to  do  the  work,  or  pay  for  it ;  the  Act  of 
Parliament  authorizing  that  course  of  proceeding  was,  a  few  years  ago, 
repealed,  and  the  General  Highway  Act  contains  no  such  provision, 
empowering  only  the  surveyors  to  scour,  cleanye,  and  keep  open  all 
ditches,  gutters,  drains,  or  water  courses,  adjoining,  or  lying  near  to,  any 
highway,  but  is  not  compulsory  on  them  to  do  so;  hence, most  unaccount- 
ably, have  the  present  surveyors  neglected  this  most  important  work« 
They  have  twice  appeared  before  the  bench  of  magistrates  upon  summons; 
have  admitted  that  what  is  complained  of  by  the  Board  of  Guardians 
and  others  ought  to  be  removed,  and  have  repeatedly  promised  the 
magistrates  that  it  should  be  done  forthwith,  but  to  this  hour,  now  more 
than  a  month,  since  they  first  appeared  before  the  magistrates,  not  one 
step  has  been  taken  to  abate  the  nuisance.  The  magistrates  feel  that 
they  have  no  jurisdiction  under  the  provisions  of  the  existing  Act  of 
Parliament,  and  recommend  indictment ;  but  to  try  an  indictment  might 
cost  doable  the  sum  that  would  remedy  the  evil  complained  of,  and  with 
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U9»  James  Dean,  oodtiderable  uncertainty  as  to  the  reauk,  since  the  statute  is  only  etuMwg^ 
and  not  compulsory  on  the  surveyors.  The  only  power  the  magistratei 
appear  to  have  over  refractory  surveyors,  is  under  the  11th  sectioa  of  the 
5th  and  6th  William  IV.^  chapter  50,  to  dismiss  them  from  their  office 
for  neglect  of  duty,  and  appoint  others  in  their  stead.  The  magistrata 
have  used  every  means  in  the  way  of  persuasion  to  induce  the  surveyon 
to  abate  the  nuisance;  have  assured  them  that  they  will  pass  their  ac- 
counts  as  regards  cleansing  and  scouring  the  sewers  and  drains  in  ques- 
tion, if  objected  to  by  any  parishioner,  which  is  not  probable,  but  all  u 
no  purpose;  they  contumaciously  persevere,  contrary  to  their  solemn 
promise,  in  opposing  the  anxious  wishes  of  the  Guardians  of  the  Poor, 
and  the  written  declaration  of  the  medical  officer  of  the  Union,  that  to  the 
deleterious  effect  of  the  exhalations  and  effluvia  arising  from  the  non- 
cleansing  of  the  drains  and  sewers  in  question ;  fever  and  cholera  has 
for  some  time  been  raging  in  their  immediate  vicinity,  producing  dismaj 
among  the  inhabitants,  and  occasioning  an  increase  of  expenditure  in  the 
poor-rates,  far  exceeding  in  all  probability  the  amount  which  the  cleans- 
ing and  scouring  iu  question  would  cost  the  parish.'' 

The  next  village,  Edmonton,  is  similarly  circumstanced,  and 
I  believe  that  there  are  other  cases  of  the  kind  along  the  river 
Lea.  Indeed  the  evidence  published  in  the  Sanatory  Report 
shows  that  similar  evils  to  towns  from  the  want  of  drainage  of  the 
land  in  their  vicinity  prevail  to  a  very  great  extent. 

What  are  the  road  surveyors,  of  whom  complaints  were  made 
in  respect  to  the  state  of  the  sewage  ? One,  the  leading  sur- 
veyor, is  a  butcher :  another  is  a  retired  grocer :  two  others  are, 
I  believe,  farmers. 

Men,  it  is  to  be  presumed,  having  no  knowledge  of  engineering 
or  drainage,  or  science  or  skill  applicable  to  the  drainage  of  a  dis- 
trict ? They  are  respectable  men,  but  certainly  possessing  no 

knowledge,  or  science,  or  skill  applicable  to  drainage. 

What  may  these  400  acres  of  land  be  worth  per  annum  in  their 
present  state  of  marsh  ? ^About  30*.  per  acre. 

What  would  this  same  land  be  worth  to  the  owners  if  it  were 
drained,  and  relieved  from  the  surplus  moisture,  which  is  so  inju- 
rious to  the  health  of  the  population  living  near  it  ? If  it  were 

drained  it  would  be  worth  3/.  per  acre. 

What  are  the  obstacles  to  its  drainage  ? It  is  chiefly  Lammas 

land,  and  in  small  pieces.  Not  one  twentieth  of  the  householden 
entitled  to  Lammas  rights,  derive  any  benefit  from  it  whatever.  A 
few  cow-keepers  turn  out  cows  upon  it :  higglers,  and  other  persons 
keeping  horses, turn  their  horses  upon  it.  No  respectable  farmer; 
no  one  who  possesses  any  stock  which  he  values  would  send  it  on 
these  marshes  for  fear  of  the  diseases  they  would  be  liable  to  catch, 
or  from  their  getting  kicked  or  lamed. 

Of  course  this  land  gets  no  manure  ? Nothing,  except  what 

the  cattle  leave  upon  it.  It  is  flooded  about  twice  in  the  year 
after  heavy  and  continuous  rains. 

And  after  the  flooding  comes  disease  ? Yes  ;  formerly  it 
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was  ague,  now  it  is  fever.  It  must  be  stated  as  justifying  a  con-  Mr.  J«Mt  Dra«. 
iident  opinion  as  to  the  effects  to  be  obtained  by  better  land 
drainage,  that  in  tiie  district  near  Tottenham,  as  well  as  in  other 
parts  of  the  country,  the  imperfect  drainage  that  has  already  taken  j 
place  has  improved  the  climature  altogether ;  there  is  less  of  cold,  ' 
less  of  fog,  less  of  ague  and  rheumatism,  in  the  parts  where  the 
improvement  has  taken  place.  Formerly  the  cold  morning  fogs  in 
the  spring  and  autumn  ranged  from  eight  to  ten  feet  high  near 
Tottenham;  where  the  drains  have  been  .opened  by  cleansing, 
bcouringy  and  deepening^  they  are  not  half  the  height.  .  I  speak  of 
a  district  at  the  foot  of  Stamford  Hill,  heretofore  known  to  coach* 
men  as  the  coldest  between  London  and  York.  By  further  im« 
provements  I  believe  that  the  evil  may  be  entirely  removed.  It 
has  been  my  remark  in  travelling  from,  one  end  of  England  to  the 
other  during  the  last  forty  years,  that  fogs  diminish  in  number  and 
in  height  in  proportion  to  the  drainage.  The  drainage  which  has 
been  carried  on  in  South  Holland,  in  Lincolnshire,  has  reduced  the 
fogs  to  full  one-tenth  of  what  they  were  forty  years  ago.  The  dimi-  / 
nution  of  these  morning  colds  and  fogs  have  a  very  beneficial 
effect  on  the  alacrity  and  industrial  habits,  as  well  as  the  health  } 
of  the  population.  Fever  and  other  diseases  from  the  decomposing 
refuse  leu  to  accumulate  amongst  the  more  populous  districts^  now 
takes  the  place  of  the  rheumatic  attacks  and  the  intermittent  fevers 
that  were  formerly  prevalent.  Arrangements  for  the  drainage  of 
the  low  lands  and  the  clearance  of  outfalls  are  now  becomuig  of 
greater  importance,  as  the  upland  drainage  becomes  more  exr 
tended,  for  sudden  floods  become  heavier  and  more  frequent,  and 
do  more  damage,  owing  to  the  insufficiency  of  the  original  outfalls. 
Some  serious  damage  was  recently  done^  and  loss  of  life  occasioned, 
by  floods  on  the  low  lands  of  Stratford,  on  the  river  Lea ;  and  the 
defence  of  tlie  bailift"  and  marsh  jury  to  the  charge  of  neglect  to 
open  the  sluices  and  repair  the  banks  of  the  several  branches  of 
the  Lea  was,  that  in  consequence  of  the  increasing  upland  drain- 
ages, the  floods  had  of  late  come  down  more  suddenly  and  power- 
fully than  had  hitherto  been  the  case,  or  than  there  was  any 
reason,  from  past  experience,  to  expect.  On  this  ground  the 
officers  were  acquitted. 

What  are  the  obstacles  to  the  removal  of  the  defective  land 

di*ainage  in  the  vicinity  of  populous  districts? Th6  want  of  a 

proper  and  impartial  authority  to  survey  and  determine  what 
would  be  the  best  mode  of  treating  the  case:  what  expenses  should 
be  incurred,  and  what  compensations  should  be  given,  and  how 
the  increased  produce  should  be  applied. 

On  a  survey  of  Tottenham,  what  land  do  you  consider  would  be 

the  best  for  the  application  of  the  refuse  as  manure? ^The 

marsh  land,  for  that  land  is  on  a  lower  level  than  the  village,  and 
nearly  all  the  sewage  of  the  village  runs  to  waste  through  it  into 
the  adjoining  mill  stream. 

VOL.  TI.  2  E 
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If  this  marsh  were  properly  drained,  and  the  land  prepared  for 
and  properly  irrigated,  what  do  you  conceive  this  same  land  might 

be  made  worth  ? From  8/.  to  12L  per  acre,  at  the  least,  might 

be  produced  at  an  original  outlay  not  exceeding  8?.  or  12/.  per 

acre* 

And  from  what  you  have  stated,  are  you  confideht  that  by  the 
proper  management  of  the  irrigation  and  the  application  of  the 
refuse  in  the  liquid  form,  the  soil  being  rendered  permeable  by 
thorough  drainage,  this  application  would  be  inoflensive  and  less 

injurious  or  objectionable  than  any  top-dressing  ?• Certainly; 

there  is  much  top-dressing  with  stable  and  other  manure  used  on 
Several  thousand  acres  of  grass  land  about  Tottenham,  wbich  is 
not  the  subject  of  complaint ;  but  for  the  reasons  already  stated 
the  application  of  manure  in  a  state  of  dilution  would  be  far  less 
bflfensive  than  dung  spread  in  a  solid  fwm  as  top-dressing. 

What  would  be  the  additional  agricultured  produce  jprobahly 
derivable  from  the  improved  application  of  the  refuse  of  the  vil- 
lage f About  3000/.  per  annum  would  be  the  value  of  the 

increased  produce. 

What  might  be  the  probable  value  derivable  fifom  the  prac- 
ticable improvement  of  the  uplands  by  their  more  speedy  rdief 
from  the  excess  of  water  with  which  they  are  at  times  oppressed  ? 
r  Of  one  thousand  acres  the  improved  value  would,  I  nave  xm 
doubt,  be  at  least  10*.  per  acre ;  of  another  thousand,  5».  per  acre; 
and  of  another  thousand,  2*.  6rf.  per  acre,  making  a  total  of 
fiearly  1000/.  per  annum. 

Would  it  not  also  give  another  C6ntributibn  to  the  salubrity  of 

the  district,  by  increasing  the  dryncfes  of  die  atmosphere? 

Yes ;  for  the  soil  of  these  uplands  cotislsts,  for  the  most  part,  of  a 
strong  retentive  clay.  There  13  a  sreat  deal  of  rheumatsm 
amongst  the  labouring  classes  in  the  upland  portion  of  the  district 
whilst  there  is  much  fever  in  the  lower  portions,  particularly  thoie 
bordering  on  the  adjacent  marsh. 

Are  there  any  commonable  lands  amofigst  these  uplands  ? 

Not  any. 

Are  there  any  commons  6r  any  Other  (commonable  lands  than 
the  marsh  lands  r—— There  are  about  100  acres  of  commons  awl 
waste  land. 

Are  they  also  undrained  ? Yes,  they  are. 

What  is  the  description  and  value  of  their  produce? Whilst 

th^  Lammas  lands  are  laid  up  for  hay,  the  cattle  are  turned  upoo 
these  commons,  belonging  to  small  occupiers,  or  to  a  descriptioa 
of  persons  having  no  land  at  all,  called  for  that  reason  "d^v 
farmers,*'  who  poach  the  hedge  banks  and  destroy  the  hedges  by 
the  road  sides ;  each  owner  of  the  cattle  being  com^Ued  to  send 
a  "  tenter,"  or  some  one  to  watch  them,  for  otherwise  the  cattle 
would  be  sent  to  the  manor  pound.  A  numbet  of  boys  and  girb 
are  thus  collected  together  as  *'  tenters,**  and  brought  up  in  idk 
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and  demoralized  habits.     The  value  of  this  land  would  uot^  in  ><*•  ^^'i'""  ^^^^ 
its  present  state^  be  estimated  at  more  than  1^.  an  acpe. 

What  would  be  the  additional  produce  and  value  of  this  land 
if  it  were  properly  drained  ahd  cultivated  ?*^-~*'ThR  produoe* 
would  not  be  of  less  value  than  10/.,  the  rent  not  loss  than  ^L,  and 
the  expenditure  for  labour  not  less  than  \L  10».  per  acre,  the  rest 
being  for  seed,  interest  on  the  farmer's  capital  and  profit>  poor* 
rates,  tithes,  &c. 

You  have  stated  that  the  commons,  which  in  their  present  state 
are  worth  about  \s.  per  acre,  would  in  their  improved  state,  when 
enclosed,  produce  probably  30  times  that  amount  to  the  labourer. 
W' hat  may  be  the  value  of  the  Lammas  rights  now  exercised  oU 

the  marsh  to  the  commoners  per  acre  per  annum? Nineteen 

out  of  twenty  who  have  the  rights  derive  no  advantage  whatever 
from  them^  and>  if  the  amount  were  divided  amongst  them,  it 
wonid  be  a  mere  nominal  sum.  To  the  twentieth  portion  of  the 
commoners  the  right  to  the  Lammas  feed  would  be  worth  3«. ;  but 
if  the  whole  Lammas  right  belonged  to  one  man^  the  feed  would  be 
worth  about  10«.  an  acre,  because  he  would  stock  the  land  in  the 
most  bei^ficial  way,  and  would  be  freed  from  the  inconveniences 
and  injuries  to  which  I  have  alluded. 

You  ar^  aware  that  such  Lammas  rights  are  (irequently  found  to 
stand  in  the  way  of  the  extension  of  towns  and  the  relief  of  those 
overcrowded  by  new  buildings,  and  consequently  occasion  the 
labouring  classes  in  the  interior  of  towns  to  be  oppressively  taxed 
for  inferior  tenements,  and  to  be  injured  in  their  health  by  over- 
erowding  ? That  must  frequently  be  the  case. 

Then,  as  a  measure  of  improvement,  the  enclosure  would  be  of 
great  value  to  the  labouring  classes  ? Undoubtedly. 

But  might  not  beneficial  reservations  be  made  and  applied  for 
the  advantage  of  the  town  in  lieu  of  the  rights  of  common  to  those 

who  are  entilJed  to  them  ? 1  have  thought,  in  our  case,  that 

10  acres  nearest  to  the  parish  church  should  be  allotted  to  the 
labouring  poor  for  gardens,  to  be  vested  in  trustees;  another 
10  acres  to  be  set  out,  drained  and  maintained  in  good  order,  for 
the  recreation  of  the  inhabitants  generally ;  the  remainder  to  be 
divided  between  the  lord  of  the  manor  and  the  freeholders  and 
copyholders. 

I'he  arrangement  you  have  proposed  is  the  one  you  deem  the 
most  beneficial  to  Tottenham ;  but  are  not  the  circumstances  of 
different  towns  so  various  as  to  require  investigation  into  and 
adjudication  upon  the  various  rights,  privileges,  and  claims  in 
each  case? — —Certainly  such  inquiries  would  be  necessary. 

Might  not  the  claims  to  the  intermittent  exercise  of  rights 
ranging  over  the  whole  of  what  are  called  commonable  lands,  be 
beneficially  commuted  into  a  continuous  right  over  a  portion  of 
the  laud ;  and  might  not  the  possessors  of  the  right  of  common 
advantageously  receive  a  pecuniary  compensation,  and  the  ancient 
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Mr.iaBMtBMB.  right,  HOW  become  unsuited  to  modern  wants  and  usages,  be  extin- 
guished ? Such  a  commutation  would  be  one  step  in  the  rigbi 

direction,  and  if  vested  in  trustees  with  a  power  to  maJce  exehangf^. 
would  ultimately  be  very  beneficial. 

Is  not  the  exercise  of  these  rights  commonly  a  source  of  coo* 
tinued  bickering  and  contention,  and  of  party  and  local  agitation' 
Generally  so,  and  not  unfrequently  sources  of  litigation. 

From  what  you  have  already  stated,  it  appears  that  you  aiv 
clearly  of  opinion  that  in  the  case  of  Tottenham,  which  appears 
to  be  a  common  case,  that  the  house  and  street  or  town  drain- 
age,  and  the  drainage  of  the  water^courses  of  the  contiguous  land, 
the  relief  of  the  upland  waters,  and  the  drainage  of  the  lomr 
levels  of  the  adjacent  marsh  lands  and  commons  and  wastes,  are 
parts  of  one  measure  either  for  complete  sanatory  improvement  or 
for  the  best  agricultural  production,  in  the  vicinity  of  such  towIl^/ 
Yes ;  no  portion  can  be  dealt  with  separately,  even  for  com- 
plete improvement  in  itself.  In  this  one  measure  must  be  included 
the  dealing  with  the  exercise  of  the  rights  of  a  water-mill,  which  ^ 
^  \  stan^TaTne'wav^reveiyTigricuitural^^  improvement, 
^  This  mill,  by  stopping  up  tbe  water  whicti  comes  down  tlie  rirer 
\  j  Lea,  and  the  water  from  the  river  Moselle,  does  injury  to  the  parisli 
to  the  extent,  I  have  no  doubt,  of  at  least  2000/.  per  annum.  The 
case  of  this  water-mill  is  so  common  a  case,  that  I  would  urje  | 
it  particularly  on  the  attention  of  the  Commissioners  not  only  «s 
affecting  the  sanatory  condition  of  the  population,  but  extensively  | 
the  drainage  and  improvement  of  the  land  in  the  kingdom.  Inthi^ 
particular  case  no  water  can  be  diverted  for  household  purposes.  I 
or  for  cleansing  of  the  town, — for  irrigation  or  for  form-yard  pur- 
poses; it  shuts  up  the  outfall  to  the  drainage  of  the  marsh  land 
and  much  other  land  in  the  vicinity,  and  consequently  it  aflectslhe 
value  of  the  land  and  property  almost  of  the  whole  parish.  1^ 
extra  expense  which  would  be  incurred  by  the  mill-owner  by  the 
removal  of  the  obstacle  to  these  improvements  would  be  little 
more  than  the  expense  of  the  erection  of  the  steam  power,  which 
would  answer  as  well  or  better.  I  speak  with  confidence  on  tke 
subject  of  such  right,  because  I  have  been  frequently  called  upon 
to  give  evidence  before  courts  of  justice  upon  the  subject  of  tl* 
powers  which  millers  or  the  owners  of  water-mills  possess  o«r 
the  water  supplying  their  mills,  and  upon  trespasses  committed 
upon  those  waters.  I  could  bring  forward  instances  from  every  pa*^ 
of  the  country  where  I  have  been,  of  streams  which  should  have  a 
free  flow,  and  should  supply  a  town,  tailed  up  from  10  to  20  f«t. 
producing  a  sluggish  and  stagnant  flow ;  interfering  not  only  «^» 
the  whole  of  the  drainage  immediately  adjacent  to  the  town,  but 
with  the  beneficial  use  of  the  water  for  irrigation  and  other  pur- 
poses miles  above  and  below  it.  The  extent  of  mischief  produced 
by  the  right  of  tailing  up  streams  for  mill  purposes  appears  to  me 
not  to  be  sufficiently  appreciated.     A  mode  of  procedure  for  the. 
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purchase  of  such  rights,  and  for  compulsorily  taking  them  on  settled  Xr.  jub«  Dmb. 
and  liberal  conditions,  would  be  of  the  greatest  importance  for  l| 
the  improvement  of  the  health  of  towns,  as  well  as  for  the  f  { 
general  improvement  of  agriculture.  In  the  vale  of  Honiton,  a 
mill,  the  rent  of  which  was,  I  think,  22/.  per  annum,  or  not  ex- 
ceeding 30/.,  I  found  standing  in  the  way  of  thasupply  of  a  number 
of  farmsteads  and  interfering  with  improvements  ascertained  to  be 
of  at  least  1000/.  per  annum  value.  AfVer  having  served  those 
farmsteads,  it  might  have  been  carried  across  the  valley  to  a  level 
capable  of  sweeping  the  whole  of  the  sewers  of  Honiton ;  but  the 
mill  belonged  to  a  tenant  for  life,  who  could  not  grant  the  requisite 
term  to  enable  parties  who  would  have  advanced  the  necessary 
capital  to  carry  the  works  into  effect,  beside  which  there  would 
have  been  a  difficulty  in  compelling  payment  of  the  rents,  which 
an  Act  of  Parliament  alone  could  have  enabled  the  adventurers  to 
enforce.  I  scarcely  know  one  town  or  village  in  England  with 
which  there  is  a  stream  connected,  and  upon  which  there  is  a 
milU  where  similar  evils  are  not  maintained  by  tailing  up  the 
water.  It  is  scarcely  an  exaggeration  to  say  that,  for  every  shilling 
of  mill  rent  a  hundred  pounds*  worth  of  injury  is  done  to  other 
property^  setting  aside  all  consideration  as  to  the  effect  of  a  proper 
drainage  on  the  public  health.  The  pecuniary  injury  is  not 
c<mfined  to  the  effects  on  the  direct  or  main  stream,  but  is  ex- 
tended over  the  whole  of  its  tributary  branches,  often  for  miles 
distant^  The  extent  of  injury  is  rarely  if  ever  traced.  It  is  more 
commonly  felt  on  attempts  to  drain  lands,  when  it  arises  as  an 
obstacle  to  the  getting  of  a  proper  outfall.  It  also  acts  as  an 
obstacle  to  beneficial  irrigation.  It  has  grievously  interfered 
with  my  own  operations  for  drainage,  and  must  frequently  inter- 
fere with  any  such  operations  on  a  large  scale.  It  has  happened 
to  me  in  numerous  instances,  that  when  I  had  surveyed  an  estate 
atid  laid  down  a  promising  plan  of  drainage  and  land  improve- 
ment, on  looking  for  my  outfall,  I  found  that  some  one  man  below 
had  got  a  portion  of  the  water-course,  filled  with  sedges  and  mud, 
which  rendered  the  water  stagnant  and. pestilential,  over  which 
portion,  having  no  control,  the  whole  plan  has  failed.  At  this  ' 
time*  from  the  improvement  and  increased  cheapness  of  steam 
power,  the  value  of  mill-streams,  except  perhaps  in  the  neigh- 
bourhood of  some  large  manufacturing  towns,  is  greatly  re- 
duced; and  very  favourable  opportunities  are  presented  for 
buying  up  these  rights.  In  laying  down  plans  for  improving  of 
estates,  I  certainly  should  not  advise  the  erection  of  water-mills, 
but  skould  propose  steam-engines,  which  could  be  used  at  all 
times  and  for  all  purposes ;  b^ause  if  there  was  a  fall  of  water,  it 
might  for  farm  purposes  be  applied  more  beneficially  than  for  mill 
power.  Steam-mills  are  now  beating  water-mills,  on  account  of 
the  regularity  and  certainty  with  which  the  .work  is  performed, 
and  its  greater  cheapness  in  roost  situations.     My  experience  leads 
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MJ.JMM*  j>aM.  me  to  beUere  that  half  the  water-mills  in  th^  oonntfy  ini^t  be 
purohaaed  at  reduced  prices.  The  inttanees  given  in  the  Sanatory 
Report  of  the  injuries  done  to  the  health  of  towns  in  the  north  fa) 
miiis  which  tail  up  the  streams  on  which  they  are  situate,  are  quk« 
consistent  with  my  own  obseryations  in  the  south  ami  west  of 
England. 

Would  it  not  be  a  means  of  facilitating  such  improyemenis  if 
the  repayment  by  the  parties  interested  of  principal  and  interest 
were  spread  over  a  period^  say  of  thirty  years^  or  any  other  equi- 
table period? Yes;  I  should  say  twenty  years,  because  the 

redemption  would^  at  the  rate  of  5  per  cent.,  return  the  principal, 
with  interest,  within  that  period.  No  one  could  object  to  surh  a 
mode,  as  money  might  be  borrowed  for  the  purpose,  by  Exche- 
quer Bills,  at  about  3  per  cent,  per  annum,  secured  on  the  land. 

Why  have  you  chosen  twenty  years  for  the  repayment  rather 
than  a  more  extended  period  ?— ^Because  twenty-one  years  i< 
the  usual  period  for  tenants  for  life  to  grant  leases  under  settle- 
ments  or  otherwise,  and  because  twenty  years  is  the  time  au- 
thorized by  Gilbert's  Act  in  which  money  borrowed  for  the  in- 
Jrovement  of  glebe  houses  is  to  be  repaid ;  and  no  inconvenience 
aving  arisen  m  practice  from  those  limitations,  I  deem  the  piv- 
oedent  a  good  one. 

With  all  the  advantages  derivable^  pecuniary,  sanatory,  sdJ 
moral,  from  the  measures  specified^  if  enabling  powers  were  gireii 
to  the  population  to  adopt  them,  do  you  think  they  would  be  vo- 
luntarily adopted  and  carried  out  by  agreement  amongst  the  pa^tif^ 

interested  ? 1  have  no  doubt  that  any  merely  enablin|r  powers 

would  be  carried  out  as  the  enabling  powers  under  the  Highway 
Act  to  cleanse  the  ditches  and  water  courses  are  carried  out  in 
Tottenham^ — that  is,  not  carried  out  at  all. 

The  enabling  powers  of  any  general  improvement  Act  being 
in  your  opinion  ineligible,  would  special  powers  under  a  local 
Act  be  eligible  ? — ^I  have  no  hesitation  in  saying  that  as  local  Acts 
are  at  present  initiated,  and  framed  and  past^,  any  remedy  by 
sudi  Acts  is  impossible.  In  the  first  place  the  expense  of  a  pnwt'o 
Act,  even  where  there  are  no  persons  to  get  up  opposition,  wotml 
be  from  400t  to  600/.,  which  would  defray  much  of  tHe  ex- 
pense of  the  necessary  drainage.  The  parties  enjoying  comnion 
rights  are  so  numerous  that  it  would  be  impossible  to  get  the  c<fl- 
sents  required  bv  the  House  for  its  security.  At  the  best  and  in 
the  cases  of  the  larger  works,  where  the  legal  expenses  are  not  >> 
disproportionate  as  it  would  be  in  the  case  of  commons  and  patcbe» 
of  land  near  towns,  the  mode  of  proceeding  by  local  Acts  is  f\ 
tremely  unsatisfactory,  where  private  rights  and  conflicting  claims  1 
are  involved.  No  one  but  those  who  have  a  strong  purse  can  ptfi 
the  expense  of  opposition.  The  poor  and  private  individuals,  wh'o| 
have  small,  but  to  them  very  important  rights,  hove  no  means 
of  getting  np  to  town,  and  appearing  to  defend  themselves  agtioat 
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uniainifm  or  oppression.  The  instructiona  for  drawii^g  suoh  Bilk  ^''  'MMtOeM. 
ar^  oommonly  given  by  tradesmen  or  persons  in  parish  offif}e, 
and  Ihe  Bills  themselves  are  frequeqtly  drawn  by  persons  wHq 
never  before  perhaps  prepared  any  similar  measures,  And  it  has 
been  ofaeervedj  that  rarliament  in  giving  such  powers  to  ren^edy 
local  evils  acts  like  a  physician^  who  never  sees  the  patient  but 
gives  one  prescription  on  the  hearsay  of  ignorant  or  interested 
persons^  and  never  after  attends  to  the  case  to  see  what  will  be  the 
course  of  the  disease^  and  alter  the  prescription  accordingly.  What 
I  apprehend  is  wanted  is  the  intervention  of  a  competent  au- 
thority to  examine  into  each  case,  and  determine  on  the  measure 
applieablo  to  it^  and  most  of  all  the  claims  to  compensation^  aud 
the  equitable  distribution  of  charges. 

Then  you  concur  in  the  suggestions  that  in  whatpoever  mod^ 
new  powers  or  local  privileges  are  conferred^  such  grants  ought 
always  to  be  preceded  by  examinations  on  the  spot  by  some  com- 
petent authority  ? — Yes^  I  do,  and  that  such  an  examination  is 
necessary  to  protect  Parliament  itself,  or  the  Crown,  from  grant- 
ing oppressive  powers  or  privileges  for  the  execution  of  very  ex- 
pensive and  imperfect  works,  it  is,  I  also  concur,  necessary  to 
check  tlie  spirit  of  jobbing  which,  I  am  sorry  to  say,  is  but  top 
prevalent  when  local  improvements  are  in  hand.  If  there  had 
been  such  independent  survevs,  and  an  examination  in  all  cases  of 
new  railways,  not  only  would  the  shareholders  have  been  saved 
much  expensive  blundering,  and  a  good  deal  of  plundering,  but 
the  land  would  in  all  probability  have  been  protected  against  the 
damage  done  by  the  frequent  erection  of  barriers  against  future 
drainage,  which  might  have  been  provided  for. 

It  has  been  suggested  that  such  plan  (founded  on  the  improved 
survey)  prepared  or  examined  on  the  spot  by  a  competent  officer, 
should  in  all  cases  be  accompanied  by  a  justificatory  report,  ex- 
pomiding  the  local  evils  proved  to  exist,  and  the  proposed  means 
of  meeting  them, — the  benefits  which  appeared  to  be  attainable, 
— ^the  expenses  to  be  incurred,  and  how  levied, — ^and  the  pro- 
posed application  of  the  proceeds  and  schedules  of  the  claims  to 
compensation, — and  of  the  proposed  allotments  should  be  printed 
in  a  cheap  and  popular  form,  and  circulated  within  the  district  for 
the  public  information, — and  to  give  parties  interested  fair  time 
to  submit  objections  either  to  the  plan  of  the  works  or  to  the 
claims  for  compensation  proposed  for  adjudication  :  what  is  yo|ir 

own  opinion  on  these  proposals? It  is  entirelv  in  concurrenee 

with  them.  We  must  remember  that  almost  all  peiaons  within 
any  town  or  place  who  act  as  movers  in  any  public  measure  have 
their  own  private  personal  interests,  or  will  be  believed  to  have 
them :  if  they  are  owners  they  are  distrusted  by  ocoupierf^  and 
all  are  employers  of  labour,  and  are  viewed  by  the  lahourers  as 
persons  having  interests  opposed  to  them.  However  pure  the 
suggestions  may  be^  they  are  distrusted  by  their  fellow  townsmen. 
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Mr.  Jamef  Dcmi.  ^y\\^  general  expression  is,  "  Why  should  they  be  for  doing  thi? 
unless  they  are  to  get' something  for  themselves.*'  And  I  be; 
leave  to  repeat  that  too  commonly  local  improvements  are  moved 
only  as  jobs^  and  the  people  have  been  frequently  taken  in  by  mis- 
representation  respecting  such  works>  and  they  really  have  seme 
justification  for  the  distrust.  On  this  account  tney  would  be  muck 
more  likely  to  have  conGdence  in  some  independent  public  officer 
who  might  be,  and  should  be  made  really  responsible,  and  not  in 
character  merely,  for  what  he  states.  Such  an  expository  report 
would  be  of  peculiar  advantage,  and  would  indeed  be  necessary  io 
the  case  of  the  enclosure  of  commons,  because  the  first  aspect  oT 
that  measure  is  always  one  of  taking  something  from  the  labouring 
classes,  and  it  is  just  to  give  them  the  assurance  that  it  would  not 
have  been  done  without  it  was  right  and  good  for  themaelves  as 
well  as  for  others.  I  agree  also  that  enclosures  near  towosshouki 
not  be  proceeded  with  solely  for  the  increased  profit  from  is- 
creased  production.  The  sanatory  considerations,  the  dminage  of 
the  waste,  the  reservation  of  public  gardens,  walks,  and  well- 
kept  play-grounds,  allotments  for  improved  cottage  residences 
with  gardens  attached,  and  for  tlie  extension  of  the  town,  wiO 
generally  be  found  to  be  even  of  greater  importance  than  the 
increase  of  produce.  The  local  examination,  if  proper  oare  were 
taken,  would  also  enable  parties  to  obtain  hearings  who  nef«r 
would  think  of  seeking  a  hearing  before  any  Parliamentary  Com- 
mittee. On  this  account  it  seems  the  more  necessary  that  these 
proceedings  should  as  far  as  possible  be  conducted  under  some 
judicial  control  by  a  known  and  responsible  public  officer,  who 
may  at  any  time,  or  in  any  stage  of  the  proceedings,  afler  the 
plan  has  been  sanctioned,  be  written  to  that  any  unforesen 
inconvenience  may  be  obviated,  or  oppression  be  at  once  pre- 
vented. 

Supposing  an  adequate  survey  already  made,  and  the  contoiff 
lines,  marking  equal  or  parallel  altitudes,  were  plotted,  in  hot 
long  a  time  and  at^what  expense  might  a  competent  dvil  engineer 
devise  and  lay  down  a  general  working  plan  for  the  better  relief  of 
the  uplands ;  the  direction  of  the  water  to  the  cleansiiig  of  th<f 
village  (or  town)  of  Tottenham,  which  you  have  given  as  an  ex* 
ample ;  the  drainage  of  the  adjacent  marsh  and  the  application  of 
the  refuse  of  the  town  to  production  in  the  manner  yoti  have 
pointed  out,  that  is  to  say,  such  a  complete  measure  as,  who 
executed*  would  serve  to  drain,  cleanse,  and  put  the  wlKile  io- 

-  habited  area  in  what  may  be  deemed  a  good  sanatory  oondition! 
1  believe  that  a  competent  civil  engineer  might  lay  doivn  aa 

'  efficient  working  plan  in  a  month,  at  an  expense  of  about  100/.; 
but  if  he  were  a  public  officer,  devoted  specially  to  the  work,  i: 
might  be  done  in  almost  half  the  time  and  perhaps  for  half  the 
expense. 

What  is  the  area  of  the  village  or  town  of  Totteuliam,  anil  of 
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the  adjacent  district,  including  the  uplands  and  the  contiguous  J***^**" '*«■• 

marsh  ?     ■     The  area  occupied  by  houses  I  should  think  is  about 

500  acres;  the  uplands  and  the  marsh  will  make  the  whole  area 

about  4500  acres.  •  The  present  adopted  scale  of  the  Ordnance 

sunrey  for  towns  is  60  inches  to  the  mile,  and  includes  a  series 

of  lev^els  displayed  by  contour  lines  at  every  two  or  four  feet,  to 

facilitate  the  house  and  street,  the  branch  and  main  drainage  of  the 

towns,  and  levels  for  the  regulation  of  new  buildings  and  drainage 

of  the  suburbs. 

Would  not  surveys  at  such  a  scale  answer  all  drainltge  and 
other  purposes  of  agricultural  improvement  for  the  lands  in  the 
subuffo  or  adjacent,  as  well  as  for  all  measures  of  towns*  improve- 
ment ? A  survey  on  such  a  scale,  if  accurately  executed,  would 

be  of  the  greatest  advantage,  not  only  for  sanatory  improvement  in 
towns  but  for  all  land  drainage,  for  irrigation,  and  for  all  agri- 
cultural improvement.  It  would,  besides,  facilitate  the  laying  out 
and  drainage  of  reservations  of  waste  lands,  as  gardens  and 
public  walks,  the  enclosures,  and  drainage  of  the  commons,  and 
their  inaprovement  and  beneficial  application  either  for  improved 
buildings,  of  cottage  tenements  with  garden  allotments,  or  the 
drainage  and  better  cultivation  of  any  portions  of  them  that  might 
be  let  for  agricultural  production,  as  might  be  determined  after  a 
proper  examination  in  each  locality.  I  think  it  very  important 
that  such  a  survey  should  not  be  restricted  to  the  town,  or  what 
is  usually  understood  by  the  suburb,  but  should  comprehend  as 
much  as  possible  of  the  agricultural  district  immediately  con- 
nected with  the  town.  In  our  district,  I  think,  such  a  survey 
should  not  only  include  the  area  of  4000  acres  which  I  have  men- 
tioned, but,  at  least,  the  whole  district  known  as  the  Edmonton 
Union. 

The  expense  of  surveying,  plotting,  and  drawing,  levelling  and 
lajioig  down  contour  altitudes  without  as  well  as  within  the  towns, 
the  laying  down  sewers,  water  and  gas-pipes,  and  marking  each 
housei,  is  estimated  at  3^.  %d.  per  acre  for  a  town  of  10,000 
inhabitants ;  the  expense,  therefore,  for  the  town  of  such  a  size  as 
Tottenham,  which  you  estimate  at  500  acres,  would  not  exceed 
90/. ;  they  might  also  be  engraved  at  a  low  additional  expense, 

and  oopies  sold  for  private  use  ? [The  engraved  plans  on  sale 

of  the  Ordnance  survey  of  the  city  of  Dublin  were  here  shown 
to  the  Witness.] — Whether  for  town  or  for  the  rural  districts  the 
expense  would  be  inconsiderable,  and  not  worth  naming  as  com- 
pared with  the  advantages  derivable  from  such  work. 

Woold  not  a  survey  on  the  scale  described  be  of  great  advantage 

in  giving  the  levels  r Presuming  that,  in  such  a  work,  the 

levels  were  taken  with  perfect  accuracy,  it  would  be  of  very  groat 
advantage.  But  the  subsequent  engineer*s  survey  and  report  as 
to  the  means  of  cleansing,  deepening,  widening,  and  straightening 
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Mr.  jmm  omtu  th^  com«68  of  tfee  liviiiff  OT  running  W9t0rsj  Ibe  eommon  watar* 
ooar8e««  would  be  of  Uio  greateit  advantage.  If  the  outieU 
which  come  within  the  juriadiction  of  the  surveyorf  of  the  high- 
ways in  our  district  were  properly  opeoedj  I  believe  it  would 
reduce  the  expense  of  the  private  land  drainage  by  one-half ;  and 
the  tame  may  be  said  of  all  other  districts.  But,  to  do  that  effee- 
tually>  the  law  must  be  made  oompulsory  on  those  officers  to  scour, 
cleanse>  deepen^  widen,  and,  if  necessary,  straighten  all  such  out- 
lets. 

You  have  given  great  emphasis  to  the  oecessi^  of  thorough  and 
effectual  drainage  as  essential  to  a  perfect  irrigation :  is  it  to  h« 
inferred  that  you  consider  that  errors  in  respect  to  the  mode  ii 
drainage  as  well  as  to  the  scientific  management  of  irri^fation  ai^ 

common  7 ^I  do  not  hesitate  to  declare,  that  of  the  pnvate  Uod 

drainage  now  carried  on  by  owners  or  occupiers,  not  one  piece  o' 
work  in  ten  is  complete  or  perfect. 

You  are  aware  of  the  great  expense  incurred  for  private  Ual 
drainage,  and  the  great  attention  given  to  the  subject,  and  do  you 
give  this  opinion  of  these  works  deliberately  ?*-*^ Yes,  I  certainlv 
do. 

What,  in  respect  to  the  land  drainage,  do  you  find  to  be  the 
common  defects  ?—-— Irregularities  in  the  bottom  of  the  drain; 
bad  falls  (which  is  to  be  understood  of  flat  lands  which  stand  most 
in  need  of  drainage)  ;  and  insuflBcient  outfalls :  hence  the  drsios 
are  soon  filled,  and  choked  with  the  deposit  of  soluble  matter, 
rendering  the  drains  inoperative.  Then  there  is  a  statement— 
''  We  have  been  at  great  expense,  and  the  drainage  has  not  ss- 
swered.'*  In  ninety  cases  out  of  a  hundred  where  this  has  hap- 
pened it  has  been  from  want  of  skill.  If  there  be  an  irregularitr 
amounting  to  two  inches,  and  the  tile-drain  should  be  three  inches 
in  diameter,  it  is  evident  there  will  be  but  one  inch  for  the  flow  of 
water ;  with  an  irregularity  of  three  inches,  whidi  the  most  prac- 
tised eye  would  be  unable  to  detect,  there  would  be  no  flow  at  all 
But  if  common  workmen  were  taught  the  use  of  bonins-rod^  using 
also  the  common  mason*s  level,  it  is  impossible  that  we  evil  coni' 
plained  of,  either  in  respect  to  land  or  houses,  could  occur. 

Independently  of  the  advantages  of  increased  produc^n,  it  has 
been  agreed  that  there  is  a  special  public  interest  in  the  private 
land  drainage  in  the  vicinity  of  towns  in  respect  to  the  iMlth  of 
the  papulation,  by  the  avoidance  of  the  damps  and  fogs  that  ariff 
from  undrained  land.  Besides  the  general  facilities  for  private 
land  drainage  which  may  be  afforded  by  a  survey  with  levek, 
adapted  to  all  public  drainage  operations,  or  such  facilities  arising 
from  better  measures  (or  the  clearance  of  water-^courses,  or  what 
may  be  termed  the  highways  for  the  free  passage  and  clearance 
of  the  living  waters,  which  you  say  would  greatly  reduce  the  ex- 
pense of  private  drainage,  are  there  any  other  and  what  facilitiff 
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wbiob  y<m  think  might  be  given  for  such  drainage  by  any  legis-  Ut.ivma^  Oan. 
latiY*  measures? — »*^One  of  the  most  important  faciUties  to  the 
private  land  drainage  would  be  to  constitute  an  authority  to  remove 
obstructions  to  the  free  flow  of  water  from  undrained  lands  distant 
from  any  main  outfall.  Such  an  authority  might  be  vested  (sub- 
ject to  an  appeal  to  a  proper  authority  in  London)  in  any  properly 
qualified  engineer,  surveyor^  or  other  officer  having  charge  of  the 
public  drainage^  supplies  of  water,  or  public  works  for  the  cleansing 
and  application  of  the  refuse  of  the  next  town  district  Farmers^ 
imiess  they  are  very  particular  friends,  and  then  they  usually  do 
it  doubtingly  and  grudgingly,  rarely  accommodate  each  other  in 
these  respects.  Proprietors  rarely  lend  any  akl  to  works  of  this 
kind.  The  right  to  the  free  flow  of  the  water  is  very  little  under> 
stood.  The  first  question  put  upon  such  an  application  is,  ''  I  do 
not  see  why  I  should  do  this  ;  I  don't  see  what  may  be  the  and  of 
this,  or  what  right  I  may  be  conferring."  The  intervention  of  a 
public  offieer  under  a  central  authority>  who  had  no  rival  interest, 
and  whoee  opinion  would  not  be  suspected,  would  remove  many 
obstructions,  particularly  by  allaying  the  suspicion  that  some  undue 
advantage  was  being  given.  Improvements  as  to  rights  of  the  law 
of  water-courses,  and  the  giving  a  summary  and  accessible  remedy 
for  infmctions  of  them,  would  tend  greatly  to  the  complete  drainage 
of  the  land,  which  is  of  so  much  consequence  as  a  measure  of 
sanatory  improvement  in  town  districts. 

Have  you  considered  of  the  application  of  the  house  refuse  and 

of  the  sewage  of  the  metropolis  to  agricultural  production  ? 

Yes.  I  have.  I  have,  with  the  assistance  of  my  son  Arthur,  pre- 
pared plans  and  sections,  which  I  now  produce,  for  the  saving  and 
application  of  a  large  portion  of  it,  especiallv  of  that  derivable  from 
Bethnal-green,  Whitechapel,  and  Spitalfields,  and  beg  to  refer  to 
the  plan  made  by  us,  which  shows  the  direction  of  the  proposed 
sewerage  and  drainage,  and  also  the  proposed  site  of  the  settling 

?mds  or  reservoir;  the  fall  for  the  sewerage  from  the  General 
oet-ofllce  to  the  Trinity  low  water-mark  at  Woolwich  being  54 
feet,  and  the  distance  about  7  miles. 

Will  you  describe  the  plan  you  proposed  for  the  purpose  ? 

I  propose  to  form  a  sewer,  at  a  lower  level  than  the  sewers  now 
in  use,  so  as  to  command  the  sewerage  of  the  parts  of  London  north 
and  east  of  Whitechapel-road,  Leadenhall-street,  Cornhill,  Cheap- 
sidci  Newgate-street,  Holborn,and  Oxford-street:  the  main  sewer 
to  be  carried  in  the  direction  of  the  terminus  of  the  Eastern  Counties 
and  the  Northern  and  Eastern  Railways  in  Shoreditch ;  thence  in 
the  direction  of  the  Victoria  Park,  now  in  progress,  under  a  line 
of  streets  passing  through  Bethnal-green  and  through  the  Victoria 
Park  to  Old  Ford,  and  thence  in  the  direction  of  the  stations  of  the 
said  railways  at  Stratford.  From  that  point  I  propose  to  carry 
the  sewage  into  tlie  marshes  northward  of  West  Ham  and  Plais- 
tow,  and  thence  to  the  river  Thames  below  Woolwich :  thus  con- 
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Mr.  Jameineut.^^ylQg  ^jj^  g^jj|  g^^j  ^ater  of  the  sewers  to  a  point  where  the 
contamination  of  the  water  of  the  Thames  would  oe  much  leas  felt 
than  at  present^  and  much  that  is  now  offensive  and  injurious  to  tbe 
inhabitants  of  London  would  be  got  rid  of  in  that  way. 

Having  brought  the  sewerage  of  the  district  you  have  de8ci4)ed 
to-  this  point,  what  mode  do  you  propose  for  its  application  to 

agricultural  production  ? 1  propose  to  form  a  series  of  filteriug 

ponds>  say  twelve  in  number,  of  six  acres  and  a  half  each.  Into 
the  first  of  these  the  whole  of  the  soil  and  water  would  first  pass, 
and  when  filled  the  valve  to  be  closed  and  the  sewage  carried  on  to 
the  next  pond,  leaving  the  first  to  settle,  and  so  on  through  the 
series.  When  the  soil  has  suflSciently  settled,  I  propose  t^t  the 
water  shall  be  drawn  from  the  settling  ponds  into  contiguous  reser- 
voirs, where  it  might  further  settle  until  the  water  should  be  reduced 
to  nearly  a  limpid  state.  When  in  this  states  charged  with  am- 
monia, I  propose  that  it  shall  be  let  out  into  irrigatLog  fi^ei^ 
and  thence  be  distributed  over  the  marshes  below,  of  which  there 
are  several  thousand  acres.  The  solid  portions  so  deposited  1 
propose  for  sale,  and,  being  the  best  description  of  manure,  would 
always  be  in  demand.  I  propose  that  it  shall  be  harrowed  from 
the  bottom  of  the  settling  ponds  into  barges  or  other  craft  floating 
in  a  canal  between  the  settling  ponds,  and  from  thence  be  conveyed 
through  a  tidal  lock  into  the  Thames  for  conveyance  in  the  direction 
of  demand. 

Fiff.  I.  Will  you,  for  the  information  of  non-profes- 

sional persons,  describe  shortly  the  mode  of 

using  boning  stioks? 1  will  here  describe  tbe 

boning   rods.     They  are  rods   made  of  deal. 

2  inches  wide,  dean  and  straight  grained.   These 

rods  have  a  stake  each,  made  of  inch  square  oak 

2  feet  lon^  pointed  at  one  end  to  drive  into  tbe 

ground.    To  these  the  rod,  which  is  4  feet  6  long, 

should  be  tied.     At  the  top  of  the  rod  there  is  a 

cross  piece,  9  inches  long  and  3  inches  wid«. 

(See  fig.   1.)     One  side  of  this  cross  pierce  is 

painted  white  and  the  other  side  black,  that  they 

may  be  seen  the  better  in  different  atmospheres.    U  he  whole  is  of 

the  form  shown  in  the  annexed  sketch,  with  a  rod  tied  to  the  stakci 

which  is  fixed  in  the  ground.   Any  village  wheelwright  or  carpenter 

may  make  these  rods  without  difficulty, .  and  at  a  few  ^hillin^ 

expense.     There  is  rarely  occasion  for  more  than  three  oC  these 

rods;  never  for  more  than  four.   . 
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Patterns  of  these  rods  and  builders*  levels  may  be  seen,  or  ets  ^>  '«»<•  i>mb. 
obtained  for  30^.  at  Mr.  Mannings,  builder  to  the  Royal  Agricul- 
tural Society,  251,  High  Holborn.  Being  provided  with  a  set  of 
these  rods,  we  will  suppose  a  piece  of  ground  of  irregular  surface 
to  be  drained.  The  first  thing  to  be  ascertained  is  which  is  the 
highest  and  which  is  the  lowest  point  at  the  extremities  of  the 
piece  of  land  to  be  drained.  On  this  piece  there  will  be  irregu- 
larities in  the  surface  either  natural  or  from  repeated  ploughings, 
some  portions  of  the  surface  being  higher  and  some  lower  than 
the  extreme  points.  At  the  highest  point  A,  drive  down  one  of 
the  oak  stakes  a  few  inches  into  the  ground.  To  that  tie  one  of 
the  boning  rods,  letting  the  bottom  of  the  stick  rest  upon  the 
surface  of  the  ground,  placing  the  cross  piece  at  the  top  at  a  right 
angle  with  the  line  of  direction  to  the  lowest  point  C.  Then 
proceed  to  do  the  same  with  another  boning  stick  at  C.  The 
workman  will  then  proceed  with  his  spade  to  a  point,  as  near  as 
may  be  midway  between  the  rods  so  fixed.  The  surveyor  will  take 
a  sight  from  one  boning  rod  to  the  other,  and  will,  by  a  move- 
ment of  the  hand,  direct  the  labourer  until  the  two  boning  rods 
and  the  handle  of  his  spade  set  upright  are  in  a  line.  Having 
got  tfaefti  in  a  line,  the  labourer  makes  a  mark  by  turning  up  a 
nttle  of  the  soil  with  his  spade.  At  that  point  he  then  places  one 
of  the  boning  rods^  holding  it  at  arm*s  length  and  standing  on 
one  side,  so  that  his  body  may  n<^  interfere  with  the  line  of  the 
sight  which  the  surveyor  then  takes.  If  the  spot  on  which  this 
third  boning  rod  is  now  held  up  happen  to  be  an  elevated  one, 
ascertained  by  the  surveyor  taking  a  sight  from  the  boning  rod  at 
A  to  the  boning  rod  at  C,  and  the  elevation  of  the  cross  piece 
of  the  boning  rod  at  B  is  judged  to  be  about  nine  inches  above 
the  \\ne,  the  labourer  will  be  directed  to  lay  down  the  boning 
rod,  and  with  his  spade  dig  a  hole  from  a  foot  to  18  inches  square, 
about  two  spades  wide  either  way,  and  of  the  depth  which  he  will 
judge  to  be  of  about  nine  inches.  Having  cleared  the  bottom  of 
the  hole  of  the  fragments  of  earth,  he  will  a^ain  hold  up  the  boning 
rod,  resting  it  upon  the  bottom  of  the  hole.  The  surveyor  then 
lakes  a  sight  to  see  whether  the  cross  pieces  are  exactly  in  a  line. 
If  they  are  not  so,  if  the  centre  rod  is  too  high,  the  labourer  is 
directed  to  take  out  earth,  if  too  low  to  put  in  earth  and  press  it 
down,,  and  this  work  of  adjustment  goes  on  until  the  three  cross 
pieces  are  brought  exactly  in  a  line.  The  labourer  then  drives 
down  one  of  the  oak  stakes,  and  ties  the  boning  rod  to  it.  Then 
the  fourth  stick  is  used  between  the  middle  one  and  either  end  one, 
and  the  labourer  proceeds  with  his  shovel  to  find  out  the  middle 
between  A  and  B,  or  C  and  B  (as  before).  We  will  now  suppose 
that  there  is  a  hollow  of  nine  inches.  The  same  process  goes  on 
between  the  labourer  and  the  surveyor,  as  in  the  last  case,  but  the 
labourer,  instead  of  digging  out,  adds  or  raises  with  his  spade  nine 
inches  of  soil,  making  it  firm,  by  beating  with  his  spade  upon  the 
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Mt.  JamM  Dwa.  top ;  and  upoH  the  surface  so  raised,  he  drives  one  of  the  oak 
stakes^  and  ties  one  of  the  boning  rods,  when  adjusted  by  a  sight 
taken  by  the  surveyor  to  be  m  an  exact  line  with  the  three  pre- 
viously  fixed.  Tbese  rods  being  fixed,  the  next  point  for  the  sur- 
veyor to  determine,  is  what  shall  be  the  depth  of  his  drain  below 
the  general  surface.  If  the  surface  be  irregular,  the  first  point  of 
care  is,  that  the  bottom  of  the  drain  be  not  brought  too  near  the 
surface  at  any  point  of  the  line;  not  nearer,  we  will  say,  at  this 
point  than  18  inches.  The  leading  point  now  is  to  ascertain  what 
is  the  greatest  depth  that  the  drain  can  be  placed  at  the  outfaU. 
Assuming  that  to  be  three  feet,  it  follows  that  the  depth  of  (be 
drain  at  the  highest  point  should  not  be  less  than  two  feet  below 
the  surface.  The  lower  bottom  line  will  show  the  line  at  the 
bottom  of  the  proposed  drain.  The  intermediate  line  shows  the 
general  surface  of  the  ground,  which  is  two  feet  above  it.  The 
workman  then  proceeds  to  dig  out  for  the  drain  to  the  depth  of 
the  lowest  line.  He  digs  two  holes,  one  at  A,  two  feet,  and  one  at 
C,  three  feet  deep  below  the  surface  of  the  ground.  He  then 
lengthens  out  with  another  piece  of  deal  each  ot  his  boning  rods 
two  feet.  He  then  drives  down  into  the  bottom  of  the  two  holes 
the  same  stakes  that  were  used  in  levelling  the  surface,  and  tie> 
to  the  stakes  as  before  the  boning  rods  so  lengthened  out  to  two 
feet.  He  will  then  proceed  to  dig  out  the  drain,  using  the  other 
boning  sticks  lengthened  out  to  two  feet,  in  like  manner  as  the  two 
already  fixed ;  taking  care  not  to  get  below  the  run  of  the  line  of 
the  bottom  of  the  drain.  When  by  repeated  application  of  the 
moveable  boning  rods,  the  bottom  of  the  drain  has  been  made  to 
agree  throughout  with  the  tops  of  the  boning  rods  that  are  fixed, 
it  then  becomes  the  important  duty  of  the  surveyor, — going 
through  the  same  process  in  respect  to  the  bottom  oif  the  drain  a? 
was  gone  through  in  the  first  instance  with  the  surface  of  the  land, 
to  verify  the  work  before  a  tile,  or  tube,  or  stone,  or  any  other 
material  is  filled  in.  Being  thus  verified,  the  work  is  completed. 
Have  you  instructed  common  workmen  to  perform  this  pro- 
cess?  1  have.     After  the  first  job  of  a  few  poles  is  completed. 

an  ordinary  good  labourer  wiU  go  through  the  whole  process  as 
well  as  any  surveyor.  The  determination  of  the  position  of  the 
drains  and  the  number  of  them  will  belong,  of  course,  to  a  higher 
order  of  information ;  or  to  the  class  now  known  as  agricultural 
engineers.  Ordinary  good  labourers  will,  when  instructed,  do  the 
boning  work  without  an  error  of  a  quarter  of  an  inch  upon  thou- 
sands of  yards  in  length. 

The  process  of  boning,  as  you  have  described  it,  may  be  stated 
as  being  a  process  for  making  a  straight  line  in  the  earth  from  two 
given  points,  or,  practically,  for  ensuring  a  straight  bottom  to  any 
drain  with  any  run.  Where  the  outfall  is  not  visftle  to  the  eve,  a^ 
where  it  may  be  necessary  to  carry  a  drain  round  a  hfll,  or 
through  a  winding  street,  then,  of  course,  the  use  of  the  spirit 


Boning  BoJkfor  Levelling-  431 

level,  or  of  the  mason's  levels  will  be  requisite  to  find  the  outfa]!  Mr.  Jamt»  Dean, 
which  cannot  be  seen^  and  when  once  these  points  are  founds  the 

boning  sticks  may  be  used  as  described? Certainly;  good 

workmen  are  easily  taught  the  use  of  the  mason's  level,  and  if  they 
were  more  extensively  taught,  the  frequent  failure  of  very  expulsive 
works  of  town  drainage  might  be  avoided.  It  is  important  for 
drainage  that  eommcm  workmen  should  be  taught  the  simple  use 
of  a  very  common  instrument^  such  as  the  mason^s  level,  which 
cannot  be  put  out  of  order,  and  expensive  service,  which  too  fre- 
quently prevents  these  improrements  biding  made,  be  rendered 
unnecessary. 


a*ttt^»       m 
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/illpu  describe  more  particularly  for  the  information  of  non-  ckptVetth,  kB« 

essiwial  men,  the  uses  of  contour  lines  on  surveys? The 

mil  plan  of  a   town  shows  the  exact  dimensions  and  relative 

iijces  of  spaces^  but  it  gives  no  knowledge  of  their  absolute 

:hts  above  a  fixed  conmion  point  or  datum^  or  the  relative  heiffht 

•een  any  two  sites,  on  the  plan,  but  when  the  horizontal  plan 

bits  these  contour  lines  drawn^  say  at  every  foUr  feet  and  marked 

*S,  12,  16,  feet,  &c.,  we  see  at  one  glance  all  tlie  places  situated 

lese  respective  elevations  above  datum,  and  know  their  relative 

jhts  to  each  other,  and  with  a  little  practice,  the  eye  will  be  able 

intercalate    (within  one  foot  or  less)  the  intermediate  heights 

veen  the  contour  lines ;  and  to  facilitate  this  operation,  vertical 

ances  of  four  feet  between  the  contour  lines^  will  prove  most 

antageous,   as  most  readily   admitting  of  subdividing.      The 

our  lines  on  the  Ordnance  plan  of  Windsor  are  drawn  at  every 

'^t  of  altitude^  and  on  the  low  flat  ground  subject  to  inundation  at 

•V  2  feet. 

Che  engineer,  or  other  person  who  therefore  consults  such  a  map 
practical  purposes,  obtains  a  correct  notion  of  the  height  of 
ry  part^  on  the  plan,  and  the  declivities  or  slopes ;  and  for  en- 
eering  purposes,  a  knowledge  of  the  heights  is  equally  neces- 
Y  With  a  knowledge  of  the  distances,  and  if  the  plans  do  not 
>rd  \itti  that  information,  he  must  commence  a  number  of 
filings  to  show  what  is  practicable,  and  what  is  not ;  these 
elUogs  occupy  much  time,  expense,  and  delay  in  making,  and 
last  only  give  the  engineer  the  means  of  judging  between  the 
>  or  three  or  more  lines  which  he  has  levelled,  while  tlie  contour 
es  enable  him  to  judge  of  every  possible  line  he  may  wish  to 
imine  or  compare. 

By  means  of  contour  lines,  in  any  street,  or  lane  or  buildinff 
?,  the  direction  of  the  fall  of  the  ground  is  known  at  sight;  and 
'.  amount  of  that  fall,  in  proportion  to  the  distance,  may  be  ascer- 
ned  between  any  two  points  situated  on  the  contour  lines ;  thus 
i  fall  from  a  to  ^  on  the  diagram,  is  known  by  the  contour  lines 
be  eight  feet;  and  the  distance  measured  on  the  plan  being  400 
^t,  the  slope  would  be  one  foot  in  50.  An  engineer  can  there- 
re  see,  without  any  trial  levels,  the  undulations  and  descent  of 
ch  street  from  one  contour  line  to  another,  and  he  knows  the 
&o\mt  of  cutting  or  filling,  to  reduce  the  street  to  a  level  or  a 
gular  incline.  He  knows  also  what  descent  the  kennels  and 
wers  may  have,  and  how  they  mijst  join  each  other,  without 
asting  time  and  money  on  a  number  of  trial  levels.  If  the  town 
situated  on  the  banks  of  a  river,  and  if  the  floods  of  the  river 
^,  say  four  feet  above  datum,  he  will  perceive  at  once  the  extent 
r  such  floods^  as  shown  by  the  tinted  ground  on  the  diagram, 
^closed  within  the  contour  lines  marked  with  the  number  (4)  or 
feet,  and  the  engineer  then  knows  over  what  extent  to  provide  for 
iich  floods  in  laying  out  roads,  streets,  or  drains,  &c. 
VOL.  n.  2  F 
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oipt.y«idi,R.B.  space  containing  about  120,000  inhabitants,  it  was  estimated  tfa 
^  miles  of  levellings  would  be  required  to  establish  a  saflBc«! 
number  of  permanent  bench  marks  in  the  town,  and  it  was  hirni 
estimated  that  these  80  nules  of  levelling  would  cost  200/.  and  tl 
addition  of  the  contour  lines  50/.,  and  reckoning  the  number  \ 
houses  at  26,666  the  expense  would  be  2\d.  per  house. 

Do  you  concur  in  the  opinion  expressed  by  other  professics 
persons,  that  where  such  surveys  as  you  have  described  do  oi 
actually  exist,  that  it  is  indispensable  diey  should  be  formed  ? — 
It  would  be  of  great  advantage,  and  indispensable  to  a  perfect  i 
complete  treatment  of  the  subject. 

Does  the  drainage  of  Leeds  present  any  peculiar  difficulty  toi 
enffiaeer?— — The  town  of  Leeds,  on  the  north  side  of  the  rhe 
is  by  nature  favourably  situated  for  drainage.  The  river  Ai 
forms  the  natural  main  drain  of  the  site  of  the  town,  and  wod 
if  it  had  been  allowed  to  remain  in  its  natural  state,  hare  carn^ 
o£F  all  the  discharges  of  filth  by  a  pretty  strong  and  regtli 
current,  but  it  has  been  intercepted  by  a  succession  of  dam>  J 
m31  power  and  navigation  purposes;  whidi  form  a  series  of  cati 
pits  for  the  manure  of  its  120,000  inhabitants.  This  filth  is  qi\ 
partially  removed  by  floods  and  dredging.  I  had  occasion 
observe^  that  the  matter  which  had  been  dredged  by  the  Caa 
Company  from  the  river,  consisted  in  a  material  degree  of  manu 
from  the  bed  of  the  river,  and  the  smell  was  highly  ofleosir 
I  was  informed  that  the  Addle  Beck  which  performs  the  dut? 
a  sewer  in  its  passage  through  the  town  was  alwavs  most  off^^ 
on  Sunday  when  the  mill-water  was  let  off,  which  tore  up  the  Ji 
posits  of  filth  from  the  bed  of  the  brook.  The  river  is  also  liab 
to  be  flooded,  and  on  those  occasions,  this  foul  water  finds  its  ^a 
into  some  of  the  houses  through  the  sewers  and  drains.  The  II:: 
streams  passing  into  the  river  Aire,  and  which  now  act  as  ma 
sewers,  having  had  their  outlets  elevated  proportionately  to  tl 
height  of  the  dams,  are  thereby  prevented  from  discharging  i 
freely  as  before,  and  they  are  also  more  easily  flooded,  and  d 
houses  on  their  banks  inundated ;  and  it  would,  therefore,  seem 
wise  provision  in  future  cases  before  giving  a  navigation  oomp^ 
control  over  a  river  passing  through  a  town,  to  compel  it  to  prork 
main  sewers  along  the  margin  of  the  river. 

Are  the  sewers  and  drains  you  observed  well  adapted  to  can 

off  readily  the  refiise  water  and  filth? On  the  south  side  of  f) 

town  the  drains  and  sewers  bein^  tortuous,  lose  much  of  th- 
current  and  descent,  and  serve  little  to  carry  off  the  fihh,  an 
keep  dry  so  large  a  tract  of  land,  neither  are  they  made  with  tL 
attention  to  proper  principles  which  the  knowledge  and  science  < 
the  day  would  lead  us  to  expect  in  such  a  town  as  Leeds.  Tt 
following  is  a  description  from  my  report,  of  the  state  in  which 
found  a  sewer  made  only  three  years  ago  (pp.  3  and  4  Report,  ea 
of  Marsh-lane.) 
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*  Having  learnt  that  the  present  sewer  in  Marsh-lane  had  only  been  Q»pt.v«tch.R.«. 
i  down'about  three  years  ago,  I  was  desirous,  if  possible,  to  avoid  the  i 
)eii6e  of  the  construction  of  a  new  sewer,  if  the  present  one  should     1     , 
found  equal  to  what  was  required ;  and  to  judge  of  its  condition,  I     J    I 
\  it  opened  in  five  places,  over  a  distance  of  about  five  hundred  yards, 
i  found  it  as  follows:— depth,  three  feet;  width,  two  feet ;  though 
rards  the  mouth  of  Timble  bridge  these  dimensions  are  somewhat 
reased ;  the  bottom  and  top  of  the  sewer  are  fiat,  being  formed  with 
l^-stones ;  the  side  walls  are  perpendicular,  and  formed  of  dry  rubble 
rk,  very  coarsely  put  up,  and  admitting  the  leakage  of  the  liquid 
h  of  the  drain  wherever  the  adjacent  soil  is  porous,  and  in  all  places 
istituting  a  harbourage  for  rats. 

'^  The  sewer  is  conducted  along  the  west  side  of  Marsh-lane,  near  the 
Iter.  At  the  first  opening,  the  silt,  or  mud,  was  four  inches  deep ;  at 
:  secoiid,  fifteen  inches ;  at  the  third,  eleven  inches ;  at  the  fourth  and 
b,  very  little  deposit  was  observed ;  and  my  opinion  is,  that  the  size 
the  Marsh-lane  sewer  is  hardly  sufficient,  that  the  flat  bottom  and 
nt  of  a  regular  fall  is  the  great  cause  of  the  depositions,  to  which  the 
igh  side  walls  contribute,  and  that  the  open  structure  of  these  walls, 
-mitting  the  oozhig  out  of  the  liquid  filth  is  quite  inadmissible,  and 
it  a  new  sewer  is  indispensable.  As  at  one  of  the  points  where  an 
ming  was  made,  fifteen  inches  of  silt  was  observed,  it  is  safe  to  con- 
ide  that  where  the  deposits  is  deepest,  it  may  amount  to  eighteen 
ihes,  or  one-half  the  whole  depth  of  the  drain,  so  that  the  time  has 
eady  arrived  when  the  sewer  has  to  be  cleaned  out  by  hand,  as  I  know 
Qo  other  mode  under  actual  conditions ;  but  if  such  an  operation  is  to 
repeated  every  three  years,  it  may  even  be  found  advantageous,  in 
int  of  economy,  to  have  a  new  structure  executed. 
'*  1  have  inspected  all  the  streets  in  ike  particular  district*  in  ques' 
n,  and  most  of  the  courts,  and  have  found  the  greater  part  in  a  very 
by  condition,  most  without  any  sewerage,  many  without  pavement, 

I  few  with  back  yards  or  privies,  so  that  most  of  the  filth  is  thrown 
b  the  middle  of  the  streets,  where  it  remains." 

The  following  extract  will  show  my  opinion  of  the  difficulty 
|ich  at  present  exists  of  draining  some  portions  of  the  town,  and 
iich  is  daily  increasing.  (Page  9,  Report)  : — 

M  New  streets  and  new  roads  are  rising  as  mounds  across  the  low 
hinds  in  many  directions,  and  without  respect  to  a  general  system  of 
linage,  some  localities  seem  as  if  destined  to  be  cut  off  from  the 
jisibility  of  obtaining  a  good  outlet ;  as,  for  instance,  fiowman-lane 

II  Chadwick-court,  a  locality  which  is  low  and  wet,  and  subject  to 
lease  in  consequence. 

l'^  It  is  to  be  regretted  that,  on  so  great  an  extent  of  low  ground  des- 
fed  so  soon  to  be  covered  with  population,  some  general  plan  of  new 
ttets  should  not  be  adopted,  in  conformity  with  a  good  drainage  and 
ntilation. 

'^  Up  to  this  moment  the  means  of  a  good  drainage  still  exists,  but 
IV  soon  such  a  measure  may  be  defeated  by  buildings,  I  cannot  venture 
flay ;  but  I  would  strongly  recommend  that  no  time  be  lost  in  cutting 
is  main  and  secondary  drains,  and  of  endeavouring  to  have  the  streets 

*  Vii.i  that  east  of  Marah-lan^, 
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Gft(4.v«tcb,^s.  constructed  in  conformity  to  them  as  a  means  of  health  and  conTen in- 
to the  whole  population,  and  of  increased  value  to  the  proprieturs  irr 
a  combined  plan  of  buildtngSy  which  would  render  all  the  commute 
tions  and  conveniences  so  much  greater." 

Have  jaa  given  your  attention  to  the  application  of  the  «c 
and  refuse  of  towns  to  productive  use  for  agricultural  purpode?  i 
irri^tion  or  other  measures? 1  have. 

What  arrangement  did  you  propose  for  Leeds? FVom  ri 

artificial  condition  of  the  bed  of  die  river,  as  already  described,  aa 
from  the  weirs  and  floods  impeding  the  discharge  of  sewers  inl 
the  river,  but  also  from  a  wish  to  preserve  the  sewage  for  a^r 
cultural  purposes,  I  designed  two  main  drains,  one  on  each  »df  ( 
the  river,  to  collect  all  the  interior  drainage,  and  convey  it  saleU  i 
a  distance  below  the  town,  and  intercepting,  as  far  as  possible:,  aJ 
discharge  into  the  river.  These  main  sewers  were  so  contrite 
that  while  they  permitted  all  surplus  and  flood  waters  to  be 
charged  into  the  river  considerably  below  the  town»  the  xni 
were  presented  of  depositing  the  solid  or  sedimentary  tnatrer 
covered  catch*pits,  while  the  liquid  which  flowed  oflT,  with  mamif 
in  solution,  was  to  be  lifted  by  an  engine,  and  applied  to  rn 
purposes  of  irrigation. 

What  was  the  estimated  expense  of  the  main  sewers  of  Lfeetl-?  d 
requisite  for  collecting  all  the  interior  drainage  of  the  town,  au 

conveying  it  to  safe  distance  in  the  country? 1  estiaiated  tn 

cost  of  six  miles  of  main  sewer  and  two  and  a  half  of  principj 
branch  sewers  at  2  J>639/.j  exclusive  of  purchase  of  land  and  con; 
pensation  for  damage. 

What  do  you  consider  would  be  the  cost  of  applying  the  sewaa 
of  Leeds  to  the  purpose  of  irrigation,  and  what  produce  do  you  ey 

pect  from  that  measure? The  expense  for  the  main   sewoj 

above  named  was  necessary  to  the  health,  comfort,  and  deanline^ 
of  the  towns  independent  of  any  cost  of  applying  the  sewage  t 
the  land.  On  this  last  subject  I  have  to  state  tliat  the  town  c 
Leeds  Proper,  qr  that  space  which  is  pretty  continuously  and  com 
pactly  built  upon,  and  which  includes  parts  of  the  townshij^^  < 
Leeds,  Hunslet,  and  Holbeck,  contains  about  120,000  inhabitant! 
of  which  about  80,000  are  located  on  the  north  side  of  the  riiei 
and  about  40,000  on  the  south  side,  but  the  sewage  of  these  X\\\ 
portions  bein^  entirely  disconnected^  it  will  be  most  eatiafectori  n 
estimate  kft  Uie  north  side  only,  where  it  would  be  neceBsary  to  h* 
the  water  of  the  main  sewer  50  feet  by  steam  power  tn  order  u 
apply  it  to  irrigation  genemlly.  The  cost  of  steam-engine,  taiik^ 
pumps,  &c.,  I  estimate  at  8000/.  or  under,  and  the  annual  expenf 
at  550/.,  and  throwing  these  with  contingencies  uito  an  annual 
charge,  the  amount  would  be  1 000/.  or  under.  On  the  other  haii . 
assuming  that  I  apply  the  sewage  water  from  80,000  inhabiunts  '♦ 
1000  acres  of  land,  being  at  the  rate  of  80  to  one  acre,  I  am  Ic-j 
to  expect  that  alter  a  lapse  of  some  years  for  the  due  saturatio 
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d  enrichmeDt  of  the  soil,  a  produce  to  the  additional  value  of  ^^^^^^*^^' 

/.  per  acre  would  arise,  from  which,  after  deducting  the  annual 

arge«  a  cle«ir  benefit  of  9000/.  would  be  derived  on  the  1000 

res  ;  but  as  a  proximate  and  general  estimate  I  am  inclined  to 

jsLder  the  annual  charge  will  prove  about  one-eighth  of  the  net 

oduce. 

What  time  do  you  conceive  must  elapse  before  the  land  operated 

on   acquires  the  full  value  of  the  process  ? Probably  from 

e  to  seren  years. 

Have  you  taken  into  account  the  expense  of  preparing  the  land 

*  irrigation  ? ^Only  to  the  amount  of  21.  per  acre  as  a  con* 

igeacy ;  for  I  have  considered  that  the  ordinary  manuring  and 
easing  to  keep  tl^  land  in  good  heart  being  no  longer  required^ 
i  saving  on  that  head  would  be  equivalent  to  the  cost  of  pre^ 
ring  the  land  for  irrigation ;  this  item  would  otherwise  amount 
about  20/.  per  acre. 

Did  you  consider  that  the  borough  of  Leeds  would  derive  a 
sar  revenue  of  9000/,  a-year  from  the  sewage  on  the  north  side 

tile  river?' Not  so;  I  expect  a  clear  benefit  to  that  amount 

mid  arise  from  the  measure;  but  it  would  be  no  easy  matter  for 
municipal  body  to  take  the  application  of  the  sewage  to  the  land 
uler  its  own  management  it  might  safely  undertake  to  deliver 
at  a  given  point,  and  leave  the  further  application  to  contractors ; 
tt  it  is  not  to  be  expected  that  the  town  would  reap  the  entire 
rnefit  of  the  measure.  The  proprietors  of  the  land  most  oon- 
niexit  for  irrigation  and  the  contractors  must  all  participate. 
I>id  you  state  these  views  in  your  report  to  the  Town  Council  of 

ceds  ? 1  gave  an  outline  of  the  mode  of  applying  the  sewagOj 

id  an  opinion  that  at  the  end  of  10  years  the  v^ue  nugbtoe 
4'oly  estimated  at  10,000/,  a-year. 

Was  a  similar  application  of  tlie  sewage  proposed  for  Windsor  ? 
» — At  Windsor,  from  the  very  small  fall  or  inclination  that  could 
^.ssibly  be  given  to  the  main  sewer,  viz.,  1  inch  in  110  feet,  it 
^*ame  necessary  to  compensate  that  defect  by  introducing  a  great 
llunoe  of  water  (from  the  Thames  above  the  town)  to  give  the 
fie  velocity*  which  fiecessartly  has  the  effect  of  diluting  the  manure 
\  the  sewers  excessively,  so  that  it  is  difficult  to  oner  a  decided 
pinioD  on  the  value  of  the  sewage  of  Windsor  previous  to  experi- 
leat ;  but  I  quite  concur  with  Sir  Henry  De  la  Beche  and  others 
I  considering  that  a  very  small  quantity  of  fertilizing  matter  held 
s  i^olutioB  produces  very  powerful  effects  on  vegetation,  and  con* 
btiuently  that  the  experiment  (proposed  by  him  at  Windsor) 
rould  prove  a  successful  one;  and  as  the  water  would  only  require 
D  be  raided  10  or  12  feet,  the  expense  would  not  be  great  of  apply- 
ing the  principle  at  that  locality. 
Do  you  beUeve  the  same  system  is  applicable  mutatis  mutandU 

to  other  towns  t 1  am  persuaded  that  there  are  very  few  towns 

to  which  the  system  would  not  apply  with  advantage^  and  it  appears 
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CapLVetdi,  B.V.  to  oie  to  be  one  of  those  measures  whidi  sdeoce  and  obserr 
have  called  so  forcibly  into  notice  as  to  render  it  almost  imperai 
as  a  question  of  rational  economy,  and  for  increasing  the  procfaict > 
powers  of  the  countiy . 

Have  you  had  occasion  to  observe  the  different  modes  of  irri^a^ 

tion  in  use  for  agricultural  and  horticultural  purposes  ? ^I  hm 

frequently  seen  the  meadows  on  the  east  side  of  Edinburgh  whks 
are  irrigated  by  sewer  water,  and  am  aware  of  their  great  fertiilt 
both  from  observation  and  from  common  report ;  and  from  th 
statements  I  have  seen^  I  have  been  in  the  habit  of  estiinatirfl 
the  rental  at  20/.  per  Scottish  acre,  say  15/.  per  English  acre,  a 
of  presuming  that  similar  applications  in  this  country  would  i 
crease  the  net  yield  four  fold.  I  have  not  seen  any  other  extens:T< 
irrigation  by  sewer  water  in  the  country,  but  have  observed 

!)rinciple  followed  in  some  parts  of  Worcestershire  in  regard  to  t 
iquid  manure  coming  from  villages  and  farmsteads,  and  on  wfai 
the  farmers  set  great  value. 

In  New  Spain  I  have  observed  the  extensive  application  of  im^ 
gation  to  wheat  land ;  indeed  in  that  country,  where  the  wheat  ^ 
remarkably  fine^  the  advantage  of  irrigation  is  so  manifest,  that  I 
may  safely  say  nine-tenths  of  the  entire  crop  is  raised  by  irrigation. 
The  wheat  so  treated  yields  double  the  quantity  of  that  left  to  the 
chances  of  the  atmosphere ;  thus  while  the  irrigated  wheat  yields 
cm  an  average  30  to  1,  the  other  will  only  yield  15  to  1. 

What  is  the  mode  of  irrigation  used  on  the  wheat  lands  of  Nf«' 
Spain?— —The  wheat  is  twice  floated  or  watered;  first,  shorly 
after  the  young  plant  appears  above  ground  in  January,  and  a 
second  time  in  March,  when  the  ear  is  about  to  be  developed ;  but 
in  flat  ground^  where  the  supply  of  water  is  sufficient,  the  whole 
field  is  frequently  laid  under  water  for  weeks  before  the  grain  is 
sown,  which  is  considered  a  great  advantage. 

Is  the  water  of  irrigation  applied  to  wheat  lands  in  New  Spain! 

charged  with  any  manure  ? Only  accidental  silt,  and  perbap 

some  salts  from  the  volcanic  soil  of  the  country.  I  have,  howerer, 
been  led  to  attribute  to  the  power  of  the  sun  in  that  country  the 
same  stimulus  which  is  supplied  by  liqulH  manure  in  this 
country. 

Is  irrigation  also  applied  to  green  crops  in  New  Spain  ? 1 

have  observed  irrigation  applied  to  Alfalfa,  a  plant  reeemblin^ 
Lucerne,  and  with  wonderful  effect,  producing  rich  crops  or 
cuttings  once  a  fortnight,  and  during  several  months.  The  Alfalia 
is  planted  in  ridges,  and  the  irrigation  passes  through  the  inter- 
vening furrows. 

Have  you  observed  the  application  of  irrigation  to  horticultuml 

purposes  ? Yes,  in  Barbary,  New  Spain,  and  Andalusia.    Thf 

practice  is  pretty  similar  in  all,  and  no  doubt  derived  from  the 
same  source.  Ilie  garden  ground  is  benched  out  into  square  (f 
rectangular  plots,  and  a  well  and  tank  being  provided  on  the 
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Lghest  spot,  the  water  is  conveyed  from  the  latter  in  succession,  to  c»pt.v*idi,R.«. 
rery  plot  in  the  garden  as  required. 

The  water  is  drawn  from  the  well  into  the  tank  by  a  wheel  and 
n  endless  band  of  buckets,  and  moved  by  an  ox,  or  horse,  or  mule, 
hich  are  fit  for  no  other  purpose,  so  that  the  daily  expense  is 
-ifling^  the  animal  living  on  the  garbage  of  the  garden. 

At  Cadiz  and  at  the  Isla  de  I^n  I  have  been  astonished  to  see 
ne  fine  vegetables  produced  in  such  gardens,  the  soil  of  which  is 
ittle  better  than  sand,  but  such  is  the  effect  of  sun  and  water  in 
rarm  countries ;  but  at  the  places  last  mentioned  they  do  not 
eglect  applying  what  solid  manure  comes  readily  within  reach. 

Ai*e  you  of  opinion,  from  the  facts  you  have  observed  abroad, 
hat  irrigation  from  the  water  of  sewers  might  be  advantageously 

pplied  to  grain  crops  in  this  country  ? l*he  value  of  irrigation 

rem  sewer  water  will  probably  prove  most  valuable  as  applied  to 
;rass  laud  in  the  vicinity  of  large  towns ;  but  if  the  liquid  manure 
rom  them  is  entirely  saved  for  agricultural  pirposes,  I  conceive 
hat  a(\er  supplying  all  the  grass  lands,  there  will  be  a  surplus 
ivailable  for  grain  crops,  and  from  all  analogy  it  is  reasonable  to 
K>nclude  that  the  stimulus  and  material  of  the  liquid  manure 
rould  produce  effects  resembling  irrigation  by  pure  water  in 
rarm  climates,  though  I  apprehend  considerable  experience  would 
)e  required  to  regulate  the  times  and  modes  of  application,  and 
he  state  of  dilution  of  the  manure  to  produce  all  the  fecundity 
iiat  the  principle  admits  of. 

In  the  sewage  of  towns,  do  you  consider  it  practicable  to  collect 
md  convey  the  whole  of  the  refuse  of  the  town,  and  apply  it  to 

Lgricultural  purposes? All  the  manure  which  can  properly 

>e  conveyed  by  water ;  whatever  can  pass  through  a  house  drain 
ir  a  giuiy  shoot  I  conceive  that  the  aim  of  a  good  system  of 
lewage  is  to  get  rid  of  every  cesspool  and  every  partial  deposit 
»f  fihh,  and  to  send  the  whole  by  the  speediest  course  through  the 
toain  sewer  into  the  country;   and  that  not  a  particle  of  such 

Ciattser  should  be  lost  or  wasted,  except  in  times  of  floods  from 
eavy  rains,  wh^i  the  diluted  matter  would  become  too  volumi- 
bous  to  be  all  retained  for  agricultural  purposes ;  but  on  such 
occasions  the  surplusage  would  pass  off  from  the  main  sewer  at 
ihe  point  of  discharge  provided  for  the  circumstance. 

Do  you  consider  an  abundant  supply  of  water  essential  to  a  good 

system  of  sewerage? Most  undoubtedly;   the  finest  formed 

«ewers,  and  the  best  arrangement  of  them  would  be  of  no  use 
without  an  adequate  supply  of  water.     The  drains  but  furnish  the 
ways  or  vehicles  for  transportation ;  the  water  is  the  moving  power  / 
or  carrier,  and  it  is  the  cheapest  that  can  be  procured.     In  fact  the 
supply  of  water  to  a  town,  and  the  discharge  of  the  refuse  are  two 
branches  of  the  same  subject,  and  unless  the  water  be  abundant    ' 
fiiough  and  distributed  enough  to  cleanse  the  drains,  these  last  ' 
would  often  be  more  offensive  than  useful. 
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Oiptv«i^B.B.  The  supply  of  water  in  towns  flowiog  from  an  dairatad  reservoir 
into  main  pipes^  and  from  these  spreading  by  branches  throitgii 
the  streets,  and  finally  distributed  by  service  pipes  to  eaeb  dwelling, 
is  just  such  an  arrangement  as  would  be  most  uiaful  to  eteacau; 
away  refuse  into  the  sewers,  if  required  Got  no  other  purpose ;  but 
the  beauty  of  the  union  of  the  two  subjects  is,  that  the  water  upon 
such  a  system,  after  supplying  all  the  domestic  wants  of  man,  b 
equally  ut  for  cleansing  away  dirt  BJod  refuse,  and  at  the  moment 
it  is  disused  for  housahold  purposes  it  begins  again  to  collect  in 
the  house  drains,  carrying  all  tne  bouse  filth  with  it ;  the  contents 
of  the  house  drains  unite  in  the  street  sswar>  and  gain  forc«tv: 
greater  scourage  by  accessions  from  the  street  gutters.  The  strett 
drains  accumulate  in  the  main  sewers  with  a  great  volume  d 
water  &u6Scient  for  every  purpose,  and  the  whole  content  is  at  la^ 
discharged  by  one  or  more  mouths  ready  to  be  applied  to  the  land 
for  the  reproduction  of  food. 

Have  you  been  able  to  form  any  estimate  of  the  value  of  ttv 
human  excreta  from  a  town  in  proportion  to  the  amount  of  tin 

population? Some  agricultural  chemists   have  estimated  tiif 

value  of  the  liquid  excretum  of  each  person  per  annum  for  manure 
at  12^.,  and  if  the  whole  refuse  of  a  town  soliA>le  and  convey  able  h\ 
water  could  be  completely  conveyed  to  the  purposes  of  the  land,  to 
the  value  above  estimated  might  reasoiiably  be  added  half  as  much 
more,  giving  a  total  of  18^.  per  head.  Leaving,  however^  such  higb 
estimates  as  not  likely  to  gain  credit,  however  true  ^ey  may  be, 
few  persons  who  have  attended  to  the  subject  would  hesitate  to 
adnut  that  5c.  per  head  would  be  a  low  estimate  for  the  compleu* 
sewage  of  a  large  town,  and  this  view  of  the  case  more  than  co^ 
roborates  the  previous  estimate.  Five  shillings  a  head  qq  80,000 
persons  would  produce  20,0001,^  and  deducting  one-eighth  for  ex- 
penses, leaves  17,500/.  as  revenue ;  and  it  is  by  no  means  unrsasooabk 
that  when  the  system  is  rendered  complete,  value  to  that  amouil 
would  arise  where  the  proper  extent  of  laud  is  conveniently  situated; 
but  what  amount  of  that  revenue  would  go  to  the  several  psrtieii 
concerned  is  not  easily  estimated*  But  if  we  assume  that  a  net 
revenue  of  half,  or  2s.  6d.  per  headj  would  result  to  the  townspeoi^le. 
that  in  a  number  of  cases  would  not  only  suffice  to  pay  for  the  ooiq- 
plete  drainage  of  the  town  if  thrown  into  a  perpetual  annual  fiherge, 
but  would  also  pay  for  an  amjde  supply  of  water  to  the  town.  Mr. 
Hawksley  has  stated,  that  from  5  years'  experience  at  Nottiogbam. 
he  had  ascertained  the  cost  of  delivering  1000  gallons  <^  water 
under  high  pressure  to  be  2'88d  ;  if  we  th^refono  allow  16  ^(» 
daily  to  each  person  (which  is  ample)  the  aanual  cost  per  head  is 
only  1^.  4'8flt.,  but  say  Is,  &d.,  there  would  oonsequei^y  remain 
Is,  per  liead  of  aiuiual  revenue  to  defray  the  expense  of  laying  down 
the  sewers  of  the  town,  and  this  at  Leeds  on  both  sides  of  the  river 
would  be  equivalent  to  a  principal  sum  of  150«0Q0/« ;  but  in  cow- 
bining  the  drainage  account  with  a  supply  of  water  fimUied  on 
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he  high  pressure  principle^  as  described  by  Mr.  Thorn  for  Greenock  OftFt*vetph.R.E 
Lud  Paisley,  by  Mr.  Hawksley  for  Nottingham,  and  G.  W.  Anderton 
or  Prestoa^  it  is  manifest  that  fires  occurring  in  these  towns  might 
je  inuned  lately  extinguished,  and  if  that  duty  was  to  be  performed 
3y  the  Water  Company,  loss  from  such  a  cause  could  hardly  arise,    / 
io  that  the  inhabitants  might  either  save  their  fire  insurance ;  or,    j 
vliat  would  be  a  better  plan,  the  Water  Company  might  readily     / 
uigage  to  extinguish  all  fires  and  compensate  all  damages  £or  a     . 
rifling  increase  on  the  water  charge.     In  tliis  manner,  if  the  threa 
objects  of  supplying  water  to  the  town,  extinguishing  fires,  and  of 
sewering  and  draining  were  skilfidly  combined  into  one  system,  and 
if  each  town  secured  the  benefits  of  such  a  combination  to  the  in« 
babitants  at  large*  their  comforts  and  conveniences  might  be  met, 
either  very  cheaply »  or  even  be  entirely  defrayed  by  the  proper 
ipplication  of  the  manure. 

Do  you  apprehend  that  in  the  application  of  the  contents  of 
Hiwers  to  the  purposes  of  agriculture  any  great  inconvenience  would 

irise  from  noxious  effluvia? ^If  the  system  of  a  sufficient  supply 

of  water  is  united  with  the  drainage,  I  believe  the  filth  would  be 
carried  off  nearly  as  fast  as  created,  or  that  the  water  distributed 
one  day  would  be  discharged  the  next,  loaded  with  impurities  before 
lime  had  permitted  of  fermentation  or  foetid  decomposition  taking 
place,  and  that  the  dilution  under  such  circumstances  would  render 
the  odours  of  the  sewer  water  discharged  hardly  perceptible,  and 
far  less  noxious  than  the  effluvia  which  arises  in  London  through  the 
gully  holes. 

Have  you  compared  your  views  with  those  of  any  agriculturists 

on  the  subject  of  liquid  manure  ? 1  have  had  the  auuvantage  of 

discussing  the  subject  frequently  with  Mr.  Smith  of  Deanston,  from 
whom  I  have  obtained  much  valuable  information,  and  I  have  felt 
much  flattered  by  finding  my  ideas  on  this  subject  borne  out  gene- 
rally by  hb  own  opinions. 


Capt,  DAWSON,  B.E.,  examined.  capt.  Djwwn, 

Have  you  under  your  superintendence  the  surveys  in  use  for 
the  tithe  commutation  ? Yes. 

Have  you  had  occasion  to  consider  of  the  scale  and  descrip- 
tion of  surveys  which  would  be  moat  advantageous  for  the  sana- 
tory improvement  of  towns — ^for  house,  and  road,  and  street 
drainage,  for  sewM^e,  for  the  regulation  of  new  buildings,  and 
ibr  the  other  public  or  private  purposes  to  which  a  comprehen« 
rive  survey  may  be  made  applicable  ? — — 1  have. 

The  annexed  is  a  set  of  illustrations  of  town  surveys  at  varioua 
scales,  from  the  smallest  size  of  one  inch  to  a  mile,  to  the  largest, 
60  inches  to  a  mile,  submitted  to  the  Board  as  illustrative  of 
the  scale  of  maps  available  for  sanaitory  and  other  purposes. 
Whidi  of  these  scales  are  in  use  for  tithe  surveys  aad  parochial 
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Cape.  Diiwson,  valuations? [The  several  specimen  maps  were  showi 

^^'         fFitness.]     The  scale  of  26  inches  and  i  inch  per  mt 
scale  prescribed  for  our  first- class  maps.     This  scale  is,  ~ 
applicable  only  to  the  rural  districts  of  parishes^  and 
and  other  subdivisions  of  a  moderate  size.    For  instan 
and  roods,  or  even  half  roods,  may  be  satisfectorily  rep 
on  this  scale  ;  but  where  houses  and  small  tenements  a 
shown^  the  quantities  of  which  amount  onlv  to  a  few  pe 
map  on  a  much  larger  scale  is  indispensaUe  for  the  d 
accurate  representation  of  such  minute  subdivisions.    Thi 
of  towns  in  the  Tithe  Office  are  for  the  most  part  on  th< 
of  1  inch  to  1  or  2  chains  (t.  e,,  to  66  or  132  feet),  or  from 
80  inches  to  a  mile.     Some  few  maps  have  been  suppli 
intermediate  scales ;  and  one  only  (that  of  St.  Clement's 
parish)  on  the  scale  of  1  inch  to  ?Sb  feet.     An  intermediate 
of  5  feet  to  1  mile,  or  1  inch  to  88  feet,  or  60  inches,  has 
adopted  by  Colonel  Colby  for  maps  of  some  of  the  larger 
in  Ireland,  and  is  now  being  used  by  him  for  a  similar  p^ 
in  the  six  northern  counties  of  England.     This  scale  is 
sufficient  for  the  purposes  of  tithe  commutation  and  pari 
assessment,  and  would,  in  my  opinion,  be  found  sufficient 
rally  for  sanatory  surveys. 

It  is  stated  that  the  map  at  the  larger  scale  of  60  incb 
the  mile  is  the  one  most  eligible  for  sanatory  purposes,  as  I 
the  one  on  which  lines  of  house  and  street  drainage  may 
most  conveniently  laid  down,  and  on  which  the  distribution  < 
water-pipes,  the  stations  of  fire-plues  and  fountains,  may  h 
shown ;  also  the  lines  and  direction  of  gas-pipes,  and  the  statio) 
of  gas-lamps  and  other  objects  may  be  displayed.  Characteristi. 
marks  have  been  inserted  on  the  premises  to  render  the  nia[ 
useful  for  the  purpose  of  rating  and  valuations.  With  an  en- 
graved copy  of  a  map  so  marked,  it  is  suggested  that  any  public 
officer  makmg  valuations  may  go  over  a  whole  district  and  check 
in  a  general  way  any  account  read  from  a  rate  book,  and  note 
the  omission  of  any  sort  of  premises,  such  as  stabling  or  out- 
houses, which  may  appear  not  to  have  been  rated.  So  also  and 
with  such  a  map  the  collection  of  the  rates  maybe  checked,  if 
building  improvements  of  new  lines  of  road  be  under  considera- 
tion by  the  formation,  it  is  deemed  that  the  marks  characteristic 
of  the  different  descriptions  of  premises  and  their  occupaocv 
wiU  give  a  new  and  adoitional  value  to  such  survey  in  showing 
at  once  the  general  nature  of  the  property  that  would  have  to 
be  taken  down,  or  that  would  be  affected  by  the  proposed 
undertaking.  How  far  does  your  experience  enable  you  to 
concur  in  these  views  ? ^Undoubtedly  such  a  survey,  contain- 
ing characteristic  or  conventional  signs,  would  be  highly  valuable 
for  such  purDOses.     It  would  save  much  expense. 

You  would,  perhaps,  consider  it  an  important  addition  to  the 
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OKt^j^^mm,  inspection  of  a  map  made  for  a  specific  purpose,  to  make  a  61: 
estimate  of  the  science  and  skill  of  the  sfurveyor  in  other  nv 
spects.  It  is  probable  that,  under  an  efficient  system  of  super- 
intendence and  control,  a  considerable  proportion  of  the  4».'' 
surveyors  would  be  found  efficient  for  sanatory  surveys,  thoudi 
of  my  own  knowledge,  I  could  not  vouch  for  a  tenth  part  of  tbe 
number,  and  probably  not  for  twenty  persons  properly  quali&t! 
to  act  without  superintending  control. 

What  would  be  the  advantages  to  the  public,  in  respect  or 
economy  and  efficiency,  of  surveys  made  on  such  a  system  as  tb? 
in  use  under  the  Board  of  Ordnance,  as  compared  with  surrtr> 
made  by  private  surveyors,  such  as  you  find  called  in  by  parc^ 

or  union  officers  ?- 1  am  not  prepared  to  say  what  advantac: 

there  would  be  in  respect  of  economy ;  because,  during  the  H 
years  that  I  was  connected  with  the  Ordnance  Survey  I  hsl 
no  personal  experience  in  town  surveying,  and  I  cannot  there- 
fore state,  of  my  own  knowledge,  what  would  be  the  cost  of  sort 
surveys,  if  made  by  a  department  similar  to  that  of  the  OrduaB^ 
Survey.  The  map  of  St.  Clement's  Danes  parish,  to  which! 
have  alluded,  was  contracted  for  at  a  total  sum  of  300/.,  beinc 
after  the  rate  of  Ss.  S^rf.  per  house.  The  map  of  West  Hacknr^ 
parish,  which  I  have  produced  here,  was  contracted  for— 

s.    d,  s,    d. 

At 14  per  acre,  and  1     0  per  houx-. 

Hackney  parish,  at      .       1     0  , ,  10 

South  Ilackney  parish,  at  1     0  , ,  10 

The  charge  per  acre  adds  only  a  small  fraction  of  a  penny  t- 
the  charge  per  house  ;  and  the  experience  afforded  me  by  tfc' 
Tithe  and  Poor  Law  Commissions  leads  to  the  belief  that  a.i 
average  rate  of  one  shilling  per  house,  in  towns,  would  be  a 
low  estimate  of  the  cost  of  surveys  and  maps  similar  to  that  I'f 
West  Hackney  parish,  if  made  by  private  surveyors,  such  ;> 
are  now  called  in  by  parish  or  union  officers ;  the  maps  so  roadv 
showing  merely  the  surface  occupation  of  the  ground,  and  bcimr 
accompanied  with  a  list  of  the  acreable  contents  only  of  tk* 
several  tenements.  Fourteen  blocks  of  houses  in  West  Haclcnt  ^ 
parish,  containing  from  17  to  83  houses  each^  in  all  626  house-, 
occupy  a  total  area  of  38  acres,  showing  au  average  of  161 
houses  per  acre  in  the  town — which,  according  to  the  foregoinj; 
estimate,  would  cost  16^.  6d.  per  acre  for  surveying  and  map- 
ping. In  St.  Clement's  Danes  parish,  the  total  area  of  which 
IS  53i^  acres,  and  the  total  number  of  houses  1833,  the  average' 
number  of  houses  pej  acre  is  84^ ;  and  the  cost  of  surveyinL' 
and  mapping,  at  \s.  per  house,  would  be  1/.  \4s,  3d.  per  acnv 
The  superior  advantage  of  such  a  system  as  that  of  the  Ordnanfi' 
Survey,  in  respect  of  efficiency,  would  be  very  great,  arising' 
from  the  peculiar  system  of  superintendence  and  checks  afforded 
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every  stuge  of  the  piroceedings,  and  the  rigid  adherence  to  Ck^.  i^wwn, 
icntinc  principles  irrespective  of  local  influence  and  all  per* 
nal  considerations. 

Do  you  concur  in  the  principle  that  a  survey  is  to  be  placed 
I  the  footing  of  a  permanent  work^  and  that  the  cost  should 
J  spread  over  a  period  of  yeart,  to  be  "repaid  by  annual  install 
ents  in  20  or  30  years,  wherever  the  amount  may  not  be  too 
lall  to  pay  for  the  expense  or  inconvenience  of  collecting  the 

stalments  ? 1  entirely  concur  in  the  principle  which,  if  prac- 

rally  adopted  in  respect  to  survey,  would  lessen  the  objections 
I  the  mmnd  of  expense  to  the  adoption  of  surveys  of  a  supe- 
nr  and  permanent  character.  It  is  assuredly  the  just  prin- 
ple. 

BUTLER  WILLIAMS,  Esq.,  C.E.,  examined.  ^"""^^l^r^ 

ov  were  engaged  some  time,  were  you  not,  on  the  Ordnance 

urvey  in  Ireland  ? ^Yes,  I  was  employed  for  five  years  on 

irious  duties  of  the  survey,  and  subsequently  I  was  engaged 
I  surveying  work  for  the  Irish  Railway  Uommissioners. 

Have  you  not  been  engaged  in  practical  engineering  works 

I  England? Yes,  chiefly  in  railway  works,  embracing  the 

ranches  of  preliminary  ana  contract  surveys,  and  the  subse- 
aent  construction  of  the  works. 

You  are  now  professor  of  geodesy  at  the  college  of  civil  cngi- 
&ers  at  Putney  ? 1  am. 

Have  you  not  been  led  to  direct  your  own  attention,  and 
te  instruction  of  the  pupils  at  the  college  especially  to  the 
irveys  and  other  operations  necessary  for  town  drainage,  and 
3iise,  and  land,  and  road  drainage ;  the  supplying  of  water, 
id  conducting  the  operations  deemed  necessary  for  the  sana- 

rry  improvement  of  towns  ? Yes,  I  have  devoted  my  atten- 

on  to  the  subject  of  surveys  as  applicable  to  the  sanatory 
Dprovement  of  towns,  and  I  have  used  the  evidence  and  fects 
(cumulated  in  the  "  Sanatory  Report,"  as  texts  on  which  to 
lund  special  instruction  in  this  branch  of  the  profession  of  the 
vil  engineer,  and  I  have  exercised  the  pupils  of  the  college  in 
taking  surveys  of  Putney  and  Wandsworth  in  illustration  of 
(K3  suDJect. 

Will  you  describe  the  scale  and  character  of  public  surveys 
iat  you  deem  the  best  calculated  for  the  carrying  out  of  worts 
f  house  and  road  drainage,  and  sewerage,  and  for  the  regula- 
ton  of  new  public  buildings,  and  any  other  public  objects  to 

fhich  a  survey  may  be  made  subservient;? As  regards  the 

fcftle  of  the  plan.  For  all  public  works  of  internal  communica- 
ien  and  of  general  drainage,  to  be  carried  out  or  executed  in 
Ural  districts,  I  believe  that  maps  plotted  to  the  scale  used  for 
kirochial  assessment  maps,  and  for  the  first-class  tithe  maps, 
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Btttior  wiUkma  (%,  e.  thice  chains,  or  198  feet  to  1  inch,)  are  sufficient  for  ib 
ii«q.c.E.  pujpgge;  and  I  rest  this  opinion  on  my  experience  of  raiUaj 
and  canal  snrvep,  which  are  usually  plotted  to  a  scale  of  i^J' 
feet  to  an  inch  (practically  the  same  as  the  scale  above  referml 
to,  but  presenting  the  advantage  of  a  decimal  notation  in  teras 
of  a  common  measure  for  heists  and  distances) .  The  scait  J 
200  feet  to  the  inch  has  been  found  sufficient  for  the  rmrposc? 
of  determining  the  levels,  laying  out  the  works,  ana  for  tit 
valuation  and  transfer  of  property.  For  works  of  drainages 
sewerage,  or  other  engineering  works,  to  be  executed  in  towa. 
the  surveys  should,  in  my  opinion,  be  plotted  to  a  larger  saU, 
Sometimes  the  scale  of  one  chain,  or  66  feet  to  1  inch,  {reqacntlT 
a  scale  of  50  and  even  40  feet  to  1  inch,  is  used;  but  I  belitio 
that  the  scale  used  by  the  Ordnance  for  town  surveys  (5  feet  la 
a  mile,  or  88  feet  to  1  inch)  is  sufficient  for  the  valuation  and 
transfer  of  property,  and  for  the  purposes  of  designing  asd 
carrying  into  execution  engineering  works.  But  plans  or  p?o- 
jections  on  plane  surfaces  are  in  themselves  very  incomplete,  if 
they  do  not  exhibit,  in  addition  to  the  simple  projectioD  of 
objects,  roads,  &c.,  the  undulations  of  the  ground,  and  all  th: 
variations  of  level.  For  the  due  exhibition  of  these,  therefore. 
I  consider  it  essential  that  a  clear  conception  of  the  undulatioos 
of  the  ground  should  be  given  by  means  of  a  well  arraog^ni 
system  of  contour  lines  of  equal  altitude,  the  system  presenting 
all  the  advantages  of  a  moael  in  relief,  with  the  additional  if 
commendation  of  greater  accuracy  both  in  the  abstract  andfr 
practical  purix>ses. 

Will  you  describe,  for  the  information  of  non-professioaji 
persons  of  the  Board,  the  origin  and  the  principle  of  contou: 
fines  of  equal  altitude? — —So  early  as  J 742  an  es^y,  pro 
posing  the  adoption  of  contour  lines  on  maps,  was  read  heUt 
the  French  Acsuiemy  of  Sciences,  the  idea  having  been  suggesU<] 
to  its  author  by  the  traces  left  by  a'  o^reat  inundation  whicl 
occurred  two  years  before.  To  give  an  idea  of  the  principle  o 
contour  lines,  we  may  suppose  a  hill,  or  any  elevation  of  laui 
covered  with  water,  and  that  we  want  to  trace  the  course  o] 
all  the  levels  at  every  4  feet  of  vertical  height ;  suppose  th* 
water  to  subside  4  feet  at  a  time,  and  that  at  each  subsidciii  t 
the  line  of  the  water's  edge  is  marked  on  the  hill ;  whew  al 
the  water  is  withdrawn,  supposing  the  hill  to  be  24  feet  liigh 
it  will  be  marked  with  a  set  of  six  lines,  denoting  the  contoon 
of  each  of  the  levels,  exactly  4  feet  above  each  other.  Th^ 
marks  thus  supposed  to  be  left  on  the  hill  beiiig  surveyed,  and 
drawn  on  the  plan,  would  supply  information  more  exact  tlian  i 
model  in  relief.  Fof  when  tne  neights  are  to  be  referred  to  on 
the  model,  they  must  be  re-measured  with  chances  of  mcchanicui 
error  greater  than  those  presented  by  the  plan.  The  plan  witb 
the  contour  lines  gives  by  inspection  the  recorded  height:5  a^ 
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btained  from  direct  measurement  in  thejieldy  whereas  the  model 
ives  them  only  when  deduced  by  a  secondary  process  from 
leasurements  on  the  diminished  scale.  The  want  of  accurate 
utline  maps  prevented  the  idea  from  being  carried  out  at  the 
arly  period  referred  to ;  bift  from  time  to  time  the  subject 
ras  re-considered,  and  after  having  been  used  in  special  cases^ 
hiefly  for  surveys,  having  reference  to  the  supply  of  water,  the 
on  tour  lines  were  adopted  on  the  French  cadastre  in  1818  as 
I  part  of  the  general  operations  of  the  survey.  Contour  lines 
lave  also  been  adopted  for  the  Irish  survey  since  the  year 
.838. 
Will  you  explain  the  use  of  the   contour  lines   of  equal 

iltitudc  ? ^To  illustrate  the  use  of  contour  lines,  let  a  road 

iurveyor  bo  requested  to  lay  out  a  line  of  road  from  A  to  B 
[see  annexed  sketch),  he  could,  by  reference  to  contour  lines 
irawn  within  sufficiently  close  limits,  select  such  a  direction  as 
would  give  the  most  favourable  gradients,  without  taking  any 
trial  levels,  or  even  visiting  the  locality.  He  could,  for  ex- 
ample, obtain  from  the  plan  the  section  or  varying  gradients 
of  a  road  in  the  direction  represented  on  the  sketch  by  the 
straight  line  A  B,  and  compare  its  length  and  its  gradients 
with  those  of  a  line  of  road  made  to  deviate  in  such  im- 
proved directions  as  would  be  indicated  by  the  contour  lines, 
generally  (as  shown  by  the  dotted  line  in  the  above  sketch) 
increasing  in  a  slight  degree  the  total  length  of  the  road, 
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&11  aliDoet  eTenly  througlioat  the  whote  Hue  of  road.  TVi 
saving  in  time  by  reference  to  bqcIi  a  m&p  is  sctf-evidflit.  j 
inasmiicli  as  no  preliminary  levelKng  wonld  be  reqniiett  awl  i 
the  saving  in  expense  could  not  beless  than  the  cost  of  levcJlinfii 
f^om  jbur  to  five  times  the  whole  length  of  the  lioe  of  road ;  fjr , 
it  is  but  rarely  that  even  a  common  road  cf  considerable  Iragtii ! 
could  be  set  out  in  the  most  advanttweous  manner  vithoat  a  i 
least  h&tf  a  dozen  trial-sections.  Saai  trial-sectionB,  after  thfv , 
have  served  the  immediate  purpme  required,  become  uwl^  I 
fbr  any  other  work,  whereas  levels  taken  for  contour  lines  w ' 
always  rcaify  to  be  referred  to  for  any  project  of  internal  in- 
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jvement.  But  the  ufio  of  contour  lines  would  become  even  ^^fcyc^B."* 
»rc  important  to  an  engineer  engaged  in  setting  out  a 
Iway  or  canal.  The  necessity  for  eaay  gradients  in  the  first 
Bcription  of  work,  and  of  level  lines  in  me  second,  render  deep 
cavations  and  high  embankments  unavoidable.  Ihe  pro- 
rtioix  of  saving  in  the  cost  of  these  great  works^  that  may  be 
s  result  of  even  slight  deviations^  can  8cai:cely,  in  a  broken 
d  varied  surface  of  country^  be  over  estimated.  Indeed,  many 
the  existing  lines  of  railways  in  the  kingdom  present  striking 
amples  of  unnecessary  expenditure  in  cuttings  or  embank- 
?nta  that  might  have  been  avoided,  or  greatly  diminished, 
id  the  engineer  had  access  to  trustworthy  documents,  prcr 
nting,  under  one  connected  view,  the  relative  elevations  of 
[joining  hills  and  valleys.  Such  a  connected  view  is  offered 
perfection  by  the  contour  lines ;  but  the  short  time  which 
list  usually  elapse  between  the  formation  of  a  project  and  the 
troduction  of  a  Bill  into  the  House,  allows  the  engineer 
;tlc  more  time  than  is  requisite  for  the  levelling  and  survey^ 
g  of  several  trial-lines;  and,  indeed,  the  expenditure  in  money 
quired  for  a  more  extensive  and  connected  series  of  leveled 
fiich  would  amply  repay  the  outlay  when  applied  to  various 
orks,  would  scarcely  be  warrantee!  for  an  isolated  project  for 
hich,  after  all  the  outlay,  the  sanction  of  the  legislature 
ight  not  eventually  be  obtained.  When  a  Bill  for  a  railway, 
ivigation,  or  other  public  work  is  enacted,  the  extent  of 
aviation  is  limited  to  100  yards  from  the  parliamentary  Hne, 
lit  very  frequently  such  limits  do  not  admit  of  the  execution 
'  practicable  improvements,  which  become  apparent  to  the 
igineer  when  he  has  more  time  and  money  to  bestow  on  the 
ivestigation  of  the  most  economical  means  of  carrying  out  the 
roject ;  but  rather  than  incur  the  risk  of  increased  expense 
iicl  opposition  in  passing  a  new  Bill  in  Parliament,  the  first 
nc  is  retained  and  completed^  although  with  the  certain  know- 
Klge  that  a  more  economical  line  might  have  been  selected, 
fuch  contingent  difficulties — and  they  are  of  frequent  occur- 
ence— ^would  be  avoided  if  the  projecting  engineer  had  had 
^ess  at  the  first  to  accurate  maps  with  contour  lines,  on  which 
e  could  implicitly  rely.  But  the  probable,  and,  indeed,  assured 
bonomy  resulting  from  contour  lines  may  be  exhibited  also  in 
be  more  advantageous  selection  of  a  line  of  communication 
rithin  the  limits  of  100  yards  prescribed  by  the  Acts.  I  have 
Icen  engaged  in  cases  in  wmch  ten  or  twelve  longitudinal 
Actions,  connected  by  transverse  sections,  have  been  taken  for 
he  purpose  of  determining  on  the  most  economical  line  that 
ftight  be  executed  within  the  prescribed  limits  after  the  pass-- 
bg  of  the  Act;  and  in  those  cases  referred  to,  as  well  as  in 
llany  instances  that  have  come  within  mv  knowledge,  a  saving 
of  several  thousands  of  pounds  per  mile,  has  been  the  result 
^f  a  judicious  expenditure  of  time  and  money  on  these  surveys 
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vJroiT^  forms^  without  abruptness^  but  with  more  marked  fiJls^  eontrv 
Unes  separated  by  a  vertical  equidistance  of  eight  feet,  wooU 
I  believe*  be  sufficient ;  and  in  still  more  hilfy  distxicts,  tb 
contour  lines  might  be  traced  eren  wider  apart* 

Should  the  public  survey  embrace  other  detaibin  additM 
to  the  ground  plan  or  projection  of  objects,  and  the  exUbiLi 
of  the  levels  by  contour  lines  7 ^Yes.   Among  other  asseotal 

Soints  I  would  name  geological  details  and  statistical  retnia 
uceessful  and  economical  construction  of  roads,  works  d 
drainage  and  sewerage,  appropriate  selection  of  sites  kt  nrf 
buildings  are  so  dependent  on  the  knowledge  q/i  the  facility 
and  materials  afforaed  by  the  geological  formation  of  the  d>< 
trict,  that  the  surveyor  should  call  in  the  aid  ^f  the  geolo^ 
to  make  his  survey  complete  in  this  respect.  To  prevent  cci' 
fusion  by  over-crowding  the  map,  tne  geological  jGeatvn 
might  be  coloured  on  separate  sheets.  And  as  tefpxAs  r^ 
tistical  details,  the  materials,  character,  and  uses  of  ue  pulk 
buildings  and  private  houses  erected,  the  diflerent  ccp< 
structions  of  the  roads,  the  courses  of  the  existing  sewer,  gs^ 
and  water  pipes  should  be  exhibited ;  and  (when  embrace^ 
the  whole  district)  the  average  extent  of  trafBe,  and  aildij 
tional  statistical  details  having  reference  to  internal  struetorJ 
improvements,  might  be  marked  by  varying  correspondiog 
densities  of  shade,  or  other  conventional  signs,  such  as  Xhm 
adopted  by  the  Irish  Railway  Commissioners,  to  represent  t^ 
the  eye  a  great  body  of  most  valuable  statistical  details  betr 
in^  on  the  state  of  commerce,  population,  &c. 

Upon  a  sufficient  horisontal  scale  (such,  for  example^  as  tbtl 
recommended  for  town  surveys),  do  you  prefer  for  sections ii 

exaggerated  or  a  true  vertical  scale  r -1  consider  adherei^H 

to  the  true  vertical  scale  for  sections  to  be  decidedly  prcferaUd 
when  the  horisontal  scale  is  sufficiently  large. 

Can  you  ftirnish  a  specimen  of  a  map  constructed  as  ^m 
describe  ? — : — In  order  to  supply  physical  data  for  a  Sanator] 
Inquiry,  several  students  of  Putney  College,  (Messrs.  Curti^ 
Lee,  Hill,  Scott,  and  Mahon)  prepared  under  my  directioQ  i 
map  of  the  City  of  London,  firom  a  portion  of  wnieh  the  an 
nexed  copy  is  taken.  The  specimen  embodies  some  of  tli< 
points  which  I  have  enumerated,  and,  among  other  detail 
shows  contour  linos  separated  by  a  vertical  distance  of  two  feetj 
I  may  mention  that  the  contour  lines  are  marked  on  this  mtf 
thicker  than  would  be  recommended  for  general  use.  The] 
have  been  made  thus  prominent,  because  the  specimen  pro^ 
duced  is  partly  for  the  purpose  of  introducing  contours  of  eqial 
altitude  into  more  ^neral  use  than  has  been  hi^crto  dote! 
The  outline  map  itself  is  simply  a  compilation  from  existinl 
documents^  and  is  not  put  forward  as  accurate,  for  there  doc4 
not  exist  at  present  an  accurate  map  di  IxNidon.  But  th^ 
specimen  shows  that  the  oontonrs  are  a  snficieat  guide  as  \\ 
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irels,  for  the  en^neer  to  select  the  proper  lines  of  drftina^  and  Bi»cf  ilmiiiMk 

BxUn^  Unes  of  general  drainage,  and  to  devise  the  best  means  of 
»tainin^  supplies  of  water,  it  is  necessary  to  be  able  to  embrace 

one  Tiew  an  extent  of  country  much  greater  than  could  be  pre^ 
nted  on  a  scale  so  large  as  that  whidi  I  would  recommend  for 
»wTi  survep  to  guide  in  the  detailed  engineering  works.  I  have 
rcpared  a  reduced  plan  of  the  City  of  London,  In  which  the 
mtour  lines,  by  being  brought  more  closely  together,  jproduoe 
le  effect  of  physical  relief^  and  exhibit  by  their  approximation 
le  lines  of  natural  drainage  for  an  extensive  district.  This 
[lysical  relief  is  especially  uis^fUl  for  non^^professional  persons, 
ho,  having  no  fiimiliar  knowledge  of  maps  or  projection,  are 
st  likely  to  act  as  representatives  of  the  parties  interested  in 
matory  improvements.  We  see,  for  example,  in  the  smaller 
Ian  produced,  the  valley  which^  intersecting  the  city  from 
Drth  to  south,  points  out  the  natural  and  most  ready  outlet 
>r  the  upland  waters  passing  from  the  north  of  the  country 
lirough  tne  Finsbury  district  towards  the  Thames.  It  is  also 
ecessary  to  have  a  reduced  plan  of  this  kind  to  be  able  to 
cquire  a  knowledge  of  the  area  of  the  country  which  forms 

natural  basin  or  trough  to  be  drained  by  any  particular  out- 
tt.  The  exact  knowledge  of  the  extent  of  tnis  area  is  indis- 
pensable to  enable  the  engineer  to  provide  sectional  areas  for 
lis  sewers  sufficient  to  drain  the  waters  that  may  in  the  case  of 
\  sudden  and  heavy  fall  of  rain  accumulate  towards  the  natural 
lutlet.  All  proceedings  to  drain  parts  only  of  a  natural  basin 
ftust  be  very  expensive,  and  at  the  same  time  imperfect.  The 
id  of  the  geologist  would  also  be  called  in  by  the  surveyor, 
or  the  purpose  of  embodjring  on  his  map,  or  connecting  with 
t  the  geological  facts  which  are  important  in  estimatmg  the 
)robabfe  quantity  of  water  that  may  oe  obtained,  the  requisite 
itrength  of  proposed  strucures,  and  the  relative  proportion  of 
he  parts  of  the  hydraulic  works  connected  with  the  drainage 
md  sewerage. 

These  maps  which  you  produce,  as  exemplifying  points 
liaving  special  reference  to  the  objects  of  a  sanatory  inquiry, 
ippear  to  embrace  details,  and  to  embody  information  more 
trarious  than  it  has  been  the  practice  hitherto  to  introduce  on 

tnaps  or  plans? They  do ;  and  I  would  beg  leave  to  direct 

the  attention  of  the  Commissioners  to  them,  because  they  show 
kh&b  maps  may,  by  a  more  careful  construction,  be  made  the 
vehicle  for  more  useful  information  than  has  been  hitherto 
fiirnished  by  them.  These  are  parts  of  survevs  that  were 
prepared,  as  I  have  stated,  for  a  sanatory  inouiry,  and  they 
embody  some  of  the  improvements  in  surveys  wnicn  have  been 
suggested  by  Mr.  Chadwick,  in  order  to  render  them  practi- 
eally  useful  Jxir  valuation  and  rating,  as  well  as  general  sta- 
tistical aad  sanatory  purposes,    with  an  engraved  copy  of 
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Bnixtr  wiUiaau,  such  E  survey  EB  that  marked  No.  20,  one  public  o&ea  imld 
£«Im.cjb.      g^  ^-^jj  jjjg  valuator  over  the  houses  numbered,  and  check  tie 

rate-book  as  read  by  another  officer.     If  stabling  or  back 

E remises  connected  with  any  house  were  omitted  in  the  rale 
ook,  the  map  would  show  what  had  been  omitted.  TkUi 
or  rate  collector  would  check  his  collections  by  it;  and  ntt^ 
payers  would  not  be  unduly  charged,  or  |)roperty  be  aodolj 
Durthened  by  undue  omissions.  Medical  visits  and  the  dnto 
of  parish  or  municipal  officers  might  be  regulated  by  satli 
printed  mapg,:Which^  instead  of  being  locked  up  as  munimeal^. 
would  come  into  daily  and  important  use,  if  they  were  skiMj 
constructed  on  the  plan  whicn  has  been  suggested.  If  aaev 
line  of  street,  or  any  public  improvement  were  in  quesdcn. 
such  a  map  would  at  once  show  the  description  of  house 
property  through  which.  Eucb  a  line  must  pass.  When  exa- 
mining the  evidence  published  in.  the  last  Beport  of  tif 
Metropolitan  Improvenvents  Commission,  and  former  reporti 
having  referenice  to  the  same  inquiries,  I  have  been  ]|^articaiaiiv 
struck  with  the  great  assistance  that  the  GommissioneEs  ^ 
Inauiry  would  have  derived  in  their  investigations  had  they 
haa  such  maps  to  refer  to ;  for.  the  witnesses  geneiaUy,  whet 
dwelling  on  the  comparative  merits  .of  various  proposed  li&es. 
find  it  frequently  necessary  to  refer  to  the  class  of  house  pro- 
perty that  would  be  interfered  with  by  one  or  other  of  the 
projects:  under  view,  as  influencing  in  a  material  degree  tb? 
probable  coat.  Such  references  would  be  made  at  once  vith 
precision  were  the  proposed  lines  marked  on  maps  of  tb 
character.  The  statistical  and  other  information  to  be  exhi- 
bited on  the  surveys  might  be  varied  according  to  the  special 
or  local  object  in  view ;  and,  with  the  addition  of  colour,  nuuT 
more  details  might  be  introduced  without  confusion.  But 
these  specimens  will  at  least  demonstrate  the  practicabiiitfof 
such  surveys  being  made  applicable  to  uses  which  have  not 
hitherto  been  contemplated. 

Would  not  such  a  survey  and  map  as  you  describe  ako 
supply  the  data  necessary  for  the  projection  of  new  lines  of 

dramage,  or  the  improvement  of  the  existing  lines? T» 

and  the  directions  of  the  lines  of  drainage  would  ^ide  in 
projecting  the  future  increments  of  towns ;  and  builders  and 
proprietors  would  gladly  avail  themselves  of  such  valuable 
information  presented  in  an  authentic  form. 

Will  you  state  the  advantages  to  the  public^  derivable  from 
survep  such  as  those  of  the  Ordnance,  in  respect  to  accuiwy 
and  economy,  as  compared  with  surveys  made  by  private  sur- 
veyors ?— : — There  is  adopted  for  the  various  operations  of  tho 
Ordnance  survey,  a  system  of  independent  checks  on  the  accu- 
racy of  the  work,  which  efficiently  guards  against  the  possibility 
of  errors  remaining  undetected.  With  the  surveying  works  oi 
the  Ordnance,  the  most  exact  truth  in  every  part  is  the  priman 
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object  kept  in  view,  and  every,  even  the  most  subordinate  ope-  **j!L^'^J™'» 

ation,  is  executed  with  all  skill  and  scientific  care.    Viewed  in  '^ ' 

in  cccHiomical  aspect,  an  Ordnance  survey  presents,  therefore, 

bis  great  superiority,  that  the  work  is  correct,  and  that  the 

>ublic  and  the  pro&ssion,  have  confidence  in  its  accuracy, 

Whatever  is  published  by  the  Ordnance  Survey  Department 

B  accepted  as  correct.     This  consideration  is  by  no  means  un- 

mportaat  in  an  economic  aspect,  for  I  can  well  imagine  many 

ascs,  and  I  have  known  of  several,  in  which  surveys,  made 

»y  surve]rors  of  acknowledged  skill,  for  a  special  purpose,  would 

K)t,  and  in  fact  could  not,  fairly  be  expected  to  be  used  by  an 

ngineer  as  a  basis  on  which  to  found  some  design  for  a  public 

fork.    For  if  such  engineer  have  no  personaf  knowledge  of 

he  survejror,  by  whom  the  survey  may  have  been  made  at 

ome  antecedent  period,  he  would  naturally  hesitate  to  intrust 

he  contingent  stability  or  efficacy  of  his  works,  or  his  own 

ame,  to  the  chance  accuracy  of  the  plans  and  levels ;  he  thus 

eels  himself  called  upon  to  incur  expense,  if  not  for  a  new 

lurvey,  at  least  for  a  minute,  and  therefore  expensive  testing 

»f  the  old.    Whether  this  be  reasonable  or  not,  it  at  any  rate 

cads  practically  to  the  repetition  of  surveys  of  the  same  dis- 

rict.    Now,  with  an  Ordnance  authorizea  map,  such  cases 

rould  not  occur.     As  regards  the  actual  comparative  ex- 

lendituie  for  a  survey  to  be  made  by  the  Ordnance^  or  by 

nivate  surveyors,  I  believe   that  the   vast    and    combined 

operations  of  the  Ordnance  survey  might  cause  the  work  to 

Hi  effected  more  economically,  but  on  this  point  I  am  not  able 

0  speak  with  certainty. 

Of  the  survey  maae  by  private  practitioners,  for  trading  or 
ithcr  bodies,  wnat  proportion  of  such  surveys  have  on  the  facer 

»f  them  exhibited  the  proper  qualifications  ? ^A  large  pro- 

jiortion  of  the  surveys  made  by  private  practitioners  for  the 
peat  public  works  lately  executed  in  England,  is  of  a  good 
icscription,  because  the  public  bodies  requiring  those  surveys 
»n  command,  and  do  obtain  generally  the  best  qualified.  But 
nren  on  those  public  works,  cases  of  inaccurate  and  insufficient 
surveys  have  come  to  my  knowledge.  This  might  result  partly 
irom  imperfect  qualifications,  and  partly  from  the  habit  of 
letting  the  surveys  by  contract.  I  believe  that  there  are  prac- 
tising surveyors  who  would  not  be  competent  to  execute  sur- 
reys requiring  that  great  truth  of  execution  demanded  for 
s^atoi^  purposes,  and  whidi  the  Ordnance,  by  its  efficient 
scientific  stdfi^  can  ensure ;  but  my  experience  is  not  sufficiently 
extended  on  this  point  to  enable  me  to  give  precise  or  valuable 
evidence.  This  much  I  know,  that  surveys  made  of  late  years 
have  frequently  brought  to  light  evidence  of  the  inaccuracy  of 
previous  maps  for  the  determination  of  acreage.  Fields,  known 
in  their  localities  by  the  name  of  "  five  acre,"  "  six  acre," 
"  seven  acre"  fields,  &c,  and  let  to  the  tenants  as  if  containing 


458  Sydem  uchpied  by  the  Sitrveyinff 

iTo&*^  BQch  quantities,  are  fbutid  to  have  been  generally  lulder  ani- 
mated, HometiiiieB  bo  much  as  10  or  even  15  per  cent  Pro- 
prietors are  becoming  aware  of  this,  and  in  those  eases  vkir 
either  tithe  maps  or  Poor  Law  assessment  maps  do  not  gin- 
opportunities  of  correcting  errors  of  this  nature,  they  not  qq- 
usually  have  new  surveys  made,  previously  to  granting  De« 
leases.  I  would  observe  that  such  under  estimates  of  quantiti^ 
arose  from  the  erroneous  practice  adopted  formerly,  of  making 
isolated  surveys  of  each  field,  and  also  from  not  exteBdisg 
the  measurements  to  the  boundary,  but  confining  them  so  l^ 
not  to  include  the  neglected  parts  near  the  fences,  which  cai? - 
less  husbandry  frequently  allowed  to  lie  waste.  The  mode  of 
conducting  the  operations  for  parish  surveys  by  great  line. 
embracing  the  whole  district  to  be  surveyed,  described  in 
Captain  Dawson's  '^  Instructions  to  Tithe  Surveyors,**  is  now 
universally  adopted,  and  no  acknowledged  surveyor  woolti 
now  proceed  with  isolated  surveys  of  separate  fields,  to  bf 
afterwards  combined  into  a  general  map. 

Would  even  good  separate  surveys  of  parishes,  when  tiey 
had  to  be  combined  into  a  general  map,  produce  results  as 
accurate  as  those  of  a  general  survey,  conducted  under  one 

general  superintending  authority? They  would  not.  h 

surveying  operations,  to  work  from  the  whole  to  parts  ouglt 
always  to  be  the  aim  of  the  surveyor.  To  form  a  combiDed 
map  by  separate  parish  surveys,  would  be  working  from  the 
parts  to  the  whole,  and  in  such  a  process  errors  would  accu- 
mulate, and  soon  become  manifest  in  the  impossibility  of  fitting 
the  detached  parts  correctly  together. 

Do  you  know  of  any  case  in  which  such  a  cbmbined  map  ii 

formed  by  reference  to  detached  surveys  ? ^Yes,  the  FreQch 

Cadastre  Department  adopts  this  method  partly.  The  great 
operations  of  triangulation  are  performed  as  a  whole  and  vAi 
every  resource  of  scientific  knowledge  and  practised  skill;  bnt 
the  detail  is  obtained  from  detachea  surveys  made  with  mncl: 
less  system  than  might  have  been  expected.  The  surTej>o^ 
the  "communes"  are  made  by  under-surveyors,  who  adopt 
such  means  of  operating  as  they  each  think  fit,  some  using  tie 
chain  alone,  some  adding  the  theodolite,  and  others  the  ren 
imperfect  instrument  caUed  the  graphometre.  These  survep 
of  the  "  communes"  are  tested  by  a  director  of  the  cadastre 
who,  however,  generally  himself  contracts  for  the  surveys,  aoi 
is  not,  therefore,  the  best  officer  to  test  their  accuracy.  Tbese 
detached  surveys  are  used  for  the  valuation  and  register  of 

property,  and  arc  plotted  to  a  scale  Of or  _— ;  (ratkr 

less  than  the  scales  of  1 J  chain,  and  of  3  chains,  to  one  iod 
respectively).      Each   commune  is   then  bound  by  law  tc 
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mpply  the  Survey  Department  of  the  Depdt  de  la  Ouerre^  Battar  wnikms, 
(an  office  ccHrreipoiiding  to  that  of  the  Ordnance  Survey-     £«]>c.e. 
oiBce,  in  this  eonntryj)  with  certain  copies  of  the  maps  so  pre- 
pared.   These  are  combined,  and  reduced  for  publication  to  a 

1 

scale  of  ^  ^^.  a  scale  so  small  as  to  disguise  all  errors.    But 

80,000  ^ 

if  it  were  desired  to  combine  and  publish  the  detached  maps 

on  the  large  scales  of— .--.or  ^np:*  they  could  not  be  fitted  to< 

gcther  at  the  boundariies,  and,  in  fact,  could  not  be  combined. 

Is  not  the  greater  comparative  division  of  labour  that  ob- 
tains in  a  general  national  survev  likely  to  produce  more 
accurate  results? Yes.  With  the  work  of  the  private  sur- 
veyor there  are  only  two  divisions  of  labour,  that  of  the  prin- 
cipal surveyor  and  that  of  the  labourer  and  chainman.  In  a 
national  survey  there  are  many  subdivisions.  In  the  Ordnance 
survey,  for  example,  the  superintendent,  with  his  staff,  con- 
ducts the  great  or  primary  triangulation.  The  secondary 
triangulation  is  performed  as  a  work  distinct  from  the  first, 
but  of  which  the  results  must  correspond ;  and  again  with 
the  tertiary  triangulation  is  followed  a  similar  system  of  inde- 
pendent work,  of  which  the  results  must  also  bear  the  test  of 
comparison  with  those  obtained  by  other  means  for  the  secondary 
triangulation.  Then,  subordinate  to  those  who  conduct  these 
operations,  there  are  subdivisions  of  surveyors  of  detail,  com- 
puters of  areas,  levellers,  draughtsmen,  labourers,  and  others, 
who  each  in  their  own  sphere  attain  to  great  accuracy  of  work 
and  facility  of  execution. 

Have  you  had  occasion  to  examine  the  forms  of  sewers  ? 

I  have  examined,  among  others,  the  forms  of  some  of  the  sewers 
in  the  metropolis;  namely,  those  of  the  Westminster,  the  City, 
and  the  Pinsbury  and  Holbom  districts. 

Have  you  compared  the  qualities  of  those  sewers  in  respect 
of  economy  of  materials,  strength,  and  adaptation  to  the  free 

passage  of  water? The  difference  between  the  Finsbury  and 

Holbom  and  the  City  of  London  sewers  is  very  inconsiderable ; 
both  are  designed  on  the  same  principles,  and  with  the  same 
views  toward  economy  of  materials.  In  answering  the  question 
I  would  therefore  compare  the  Finsbury   (Fig.   1)'  and  the 

Fig.  1.  Fig.  2. 
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^'toiTSSr"''  Westminster  (Fig.  2)  sewers,  resecting  the  form  of  irlidk 
there  exists  a  wide  dificrence.  First,  as  regards  econoniT  t£ 
materials,  the  upright  sided  sewer  with  horizontal  feotiiigs  re- 

auires  for  the  same  water-way  a  mudi  greaternumber  of  biida 
lan  the  egg-shaped  sewer.     Comparing  sewen  of  the  same 
capacity  as  the  first  class  in  theWcstminster  district,  it  is  found—* 

that  the  upright  sided  sewer  contains, 

for  one  foot  in  length    ....  261  bricks, 

that  the  egg-shaped  contains,  for  one 
foot  in  length 175     „ 

One  mile  of  the  first  would  require, 

therefore 1,378,080     „ 

One  mile  of  the  second  would  require      9!i4J40     ,, 

One  mile  of  sewerage  of  the  upright  form  would  require  up- 
wards of  half  a  million  of  bricks  more  than  one  mile  of  the 
egg-shaped  sewer.    And  the  number  of  bricks  that  would  com- 

J)icte  one  mile  of  the  upright  formed  sewerage  would  sufirc 
or  one  mile  and  a-half  of  the  egg-shaped  sewer.    The  tiumber 
of  cube  yards  of  brickwork  per  mile  of  sewerage  would  be — 

for  the  upright  sided  sewer       .      •  3,388  cube  yattis, 
for  the  egg-shaped  sewer    •      .     .  2,272 
giving  an  excess  for  the  former  of    1,116 

which,  valued  at  20j>\  a  cube  yard,  would  amount  to  1116/. 
But  the  excess  of  expenditure  would  not  be  with  the  briekwort 
only.  The  width  of  the  footings  used  in  the  upright  sidfll 
sewer  causes  great  additional  expense  in  the  excavation.  The 
guUet  must  be  excavated  at  least  18  inches  wider  dian  for  tk 
egg-shaped  sewer.  The  depth  to  which  the  excavationB  of  the 
main  lines  have  to  be  carried  averages  generally  20  feet. 
Taking  this  as  one  of  the  data,  the  excess  of  excavation  due  to 
the  aaoption  of  the  upright  sided  will  be  30  per  cent,  (or  as 
130  to  100)  above  the  excavation  required  for  the  qeg'shaped 
sewer.  The  number  of  cube  yards  to  be  excavated  for  a  mile 
in  length  at  the  stated  depth  would  be — 

25,420  cube  yards  for  the  upright  sewer, 
19,555  cube  yards  for  the  egg-shape, 

which  shows  an  excess  in  excavation  of  30  per  cent.,  or  at  the 
rate  of  5,865  cube  yards  per  mile.  £.      s,    d. 

This  extra vation,  valued  at  1^.  per  cube 

yard,  would  amount  to     .     •      .     •       293    5    6 
which,  added  to  the  value  of  the  brick- 
work    1,116    0    0 

filling  in   5,865  cube  yards   over  the 

sewer,  at  3rf.  per  yard      .  .     .  73    6    3 

Carried  forward     .      .      .      1,482  11     3 
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£.      s.  d. 

Brought  forward    .      .      .      1,48-2  11  3 
exccEB  in  carting  1,]  16  cube  yards,  at 

25.  per  yard Ill   12  0 

oseess    in    repairing  880  superficial 

yards,  at  \i.  Gd.  per  yard    ...          66    0  0 


gives  an  excess  of 1,660     3    3 

or,  in  other  words,  a  loss  per  mile  to  the  rate-payera  of  up- 
wards of  1,600/.  on  these  items  only- 

The  accompanying  Bltetcbes  are  designed  to  show  at  a  glance, 

and  without  reference  to  numbers,  the  economy  of  materials  in 

brickwork  ^ne  that  must  be  the  consequence  of  adopting  the 

cgg-shapcd  in  preference  to  the  upright-sided  sewer. 

fig.  B-  Fig.  4.  Fig.  S. 


Figure  3  is  the  section  of  the  Westminster  sewer,  and  figure 
4  that  of  tbe  Finsbury  sewer,  equally  strong,  and  containing 
so  much  less  material  as  to  provide,  in  the  difference,  for  the 
construbtion  of  a  scwcr  somewhat  larger  than  figure  5,  which 
is  one  used  successfully  in  the  Finsbury  district  for  streets  or 
places  of  short  lengths. 

Figures  6  and  7  show  the  comparative  lengths  of  egg-shaped 
and  upright'sided  sewers,  that  may  be  constructed  out  of  the 
same  quantity  of  materials,  both  having  the  same  amount  of 
water-way,  and  the  egg-shaped  form  offenng  the  additional  ad- 
vantage of  greater  efficiency  as  a  water  channel,  and  certainly 
not  ii^erior  m  strength- 
Fig-  6.  FiR.  7. 


Have  you  considered  what  might  have  been  the  total  saving 
in  a  period  of  years,  if  the  more  economical  form  (supposing  it 
to  be  adapted  to  the  purposes  required)  had  been  adopted  in 

any  particular  district  mstead  of  the  upright  sided  sewer  ? 

Tliat  the  egg-shaped  sewer  is  adapted  to  the  purposes  required. 
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Biitte  wmiuB*.  xs  proved  by  its  raccessful  adoption  with  various  modification 
'  '  in  several  of  the  Commissions.  To  form  an  exact  estimate  of 
the  total  savi^  that  might  have  been  effected  for  the  last  10 
years  in  the  "Westminster  district,  it  would  be  requisite  to  have 
a  document  giving  the  sections  of  all  the  sewers  constructed, 
and  I  am  not  aware  that  such  a  document  has  been  nubliskd. 
But  it  is  stated  thai  40  miles  of  covered  sewers  We  bees 
built  in  the  district  in  the  last  10  years.  These  new  severs 
comprise  some  larger^  some'  smaller^  than  the  size  to  which  the 
preceding  estimates  refer^  and  as  they  moreover  omit  the  private 
sewers  which  must  by  the  regulations  be  built  in  the  ezpeosivr 
form  described,  we  may  fairly  take  40  miles  of  scwerBoftbe 
above  size  as  probably  below  the  quantity  constructed  in  the 
period  named.  This,  at  1660/.  3«.  3rf.  per  mile,  gives  a  posi- 
tive loss  of  66,669/.  15^.  in  10  years,  a  sum  suffleiently  startling; 
to  cause  the  inquirer  to  scrutinize  with  care  the  reasons  that 
are  advanced  in  favour  of  the  adoption  of  a  form  theoreticaliv 
imperfect,  and  found  practically  not  to  answer  so  well  in  sqido 
cases  as  the  more  perfect  theoretical  shape  which  would  pro- 
duce such  a  great  saving. 

As  bearing  on  the  economy  of  materials,  are  there  any  other 
changes  in  the  construction  which  would  produce  positive  ad- 
vantages ? ^Yes ;  by  the  use  of  a  system  which  would  render 

cleansmg  by  hand  or  by  casting  unnecessary,  the  many  man- 
holes or  apertures  now  reciuired,and  ordered  by  the  reKulaticRi& 
to  be  placed  opposite  all  intersections  of  sewers,  and  at  distaocei 
seldom  exceeoing  from  50  to  60  yards,  would  be  no  bnger 
needed.  In  this  particular,  an  aaditional  saving  would  be 
effected :  and  when  we  consider  the  number  of  miles  of  coveied 
sewerage  in  the  metropolis,  which  I  suppose  cannot  lie  less  than 
about  500  miles,  we  can  form  an  idea  oi  the  saving  or  waste,  as 
the  case  may  be,  which  must  result  from  the  adoption  of  one  or 
the  other  plan.  Then  in  the  case  of  the  gully-holes  abo: 
they  are  generally  made  wastefully  thick>  and  unnecessarily 
wide ;  and  it  appears  to  me  that  Mr.  Dyce  Guthrie's  recoiQ* 
mendation  of  the  substitution  of  strong  tube  tiles,  one  foot  in 
diameter,  is  judicious,  and  that  in  this  case  also,  superior 
efficiency  and  economy  might  be  combined  by  abandoning  the 
present  plan.  Leaving,  however,  these  points  for  the  present 
out  of  tne  question,  and  considering  the  work  done  witnin  the 
last  ten  years,  for  which  we  have  exact  informatioii,  it  appears 
that 

In  the  Cit^  of  London,  the  increase  has  been  above  18  miles. 

In  Westminster,  ,,  ,,  40  miles. 

In  Holbom  and  Finsbury  (in  four  years)      ,,  21  miks- 

In  Tower  Hamlets  , ,  ,,  13  miles. 

In  Surrey  and  Kent  , ,  U  miles. 


Making  upwards  of    .     .  118  miles 
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built  in  10  years.    Now,  the  difierenoe  in  expense  between  the  ^'^jSJiJifaB!^ 

^ODstructicw  of  upright  sided  sewers  with  man-holes,  and  em 

shaped  or  arched  sewers,  with  fiuslun^  apparatus,  would  be 

ibout   1800/.  i)er  mile,  or  for  118  miles  would  be  nearly  a 

quarter  *of  a  million.    Large  as  this  sum  is,  it  only  embraces  a 

comparatively  limited  view  of  this  great  question ;  and  although 

[  should  regret  that  the  financial  aspect  were  the  only  one 

under  which  it  should  be  eonsidered^  still  it  cannot  fiiil  to  be  of 

iralue  to  investigate  the  subject  under  that  view;  and  if  th^ 

investigations  were  carried  closely  into  every  particular  in 

rhicb  a  saving  might  be  eflfected  by  the  judicious  application 

jf  science^  the  sum  which  I  have  so  far  brought  out^  would^  I 

l)elieve^  be  found  to  be  but  a  part  of  the  extensive  economy 

that  would  be  the  result.    The  money  thus  saved  might  be 

ipplied  to  defray  the  es^nse  of  those  sanatory  improvements, 

the  necessity  of  which  is  now  so  generally  aclcnowledged^  but 

Jie  adoption  of  which  may  possibly  be  delayed,  in  the  fear  of 

ncurring  great  expenditure. 

In  respect  of  the  strength,  how  have  you  found  the  sewers 

ivith  upn^ht  walls  and  with  arched  walls  to  stand? No  in- 

itance  of  tne  failure  of  the  arched  sewers  has  come  to  my  know- 
edge.  I  have  seen  one  instance  near  Netting  HiU,  where  the 
ipright  sewer  had  fallen  in^  been  rebuilt,  hud  again  fallen,  and 
vas  rebuilt  a  third  time  with  extraordinary  precautions  of 
)iling  and  strutting,  to  resist  lateral  pressure  from  a  slip  which 
vas  forcing  in  the  upright  side  walls.  Informed  of  this  failure, 
md  knowing  that  it  would  offer  a  useful  lesson  to  the  students 
»f  Putney  College,  I  took  them  to  examine  the  work.  In  one 
dace  the  whole  culvert  had  slipped  bodily  with  the  day,  the 
brm  being  at  the  same  time  distorted.  This  moving  bodily 
vould  have  occurred  with  any  shaped  sewer ;  but  the  lusplace- 
nent  in  the  mass  was  the  exception.  Usually  one  of  the  upright 
ides,  and  sometimes  both  the  uprights  were  crushed  inwards 
owards  each  other,  the  invert  retaining  its  position  in  the 
ongitudinal  direction  of  the  sewer.  In  one  place  I  observed 
hat  the  invert  had  been  forced  upwards  when  the  resistance 
rom  the  upright  walls  had  been  withdrawn. 

In  those  portions  which  were  not  carried  away  bodily  by  the 
lip,  do  you  think  that  the  failure,  either  wholly  or  partially, 

iroae  from  any  defect  in  the  principle  of  construction? 1 

hink  that  the  failure  arose  partially  from  the  want  of  power 
n  the  upright  walls  to  resist  lateral  pressure  so  effectually  as 
oay  be  aone  by  arched  sides. 

Are  you  aware  of  the  failure  of  any  other  sewer  of  the  form 

rhich  you  consider  imperfect  ? 1  nave  not  seen  any  other 

nstance.  Mr.  Sopwith,  the  engineer,  recites  the  instance,  in 
Newcastle,  of  a  sewer  with  upright  sides  and  a  flat  bottom, 
/hich  had  been  built  for  a  quarter  of  a  mile  in  leneth.  It  was 
rushed,  and  a  circular  sewer  was  substituted,  which  was  found 
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Bnftw ''gJJna,  to  stand  Well  tinder  the  circumstances.     Such  results  are  b3 
'        more  than  what  theory  and  practice  would  lead  me  to  expect. 

It  is  stated,  as  a  recommendation  of  the  form  of  the  Vest- 
minster  sewers,  that  they  will  stand  if  the  surrounding  clay  k- 
removed  by  accident  or  design.  Is  not  this  somewhat  liie 
stating  that  a  ship  ought  to  be  built  so  that  it  might  stand 

upright  when  out  of  the  water  ? ^Yes ;  for  although  I  imagiac 

tne  recommendation  to  rest  upon  the  known  fact  that  somt- 
times  in  sandy  wet  soil  the  backing  has  receded  from  iho 
upright  wall,  proper  and  simple  precautions  against  infiltratioa 
towards  or  from  the  sewer,  would  prevent  such  a  contingent, 
and  no  provision  need  be  made  by  the  engineer  for  that  vhirb 
ought  not  to  happen. 

If  proper  science  were  available,  would  there  be  any  questiT 

as  to  the  shape  in  respect  of  strength? 1  believe  not.  1' 

am  aware  that  there  are  certain  physical  questions  which  hau 
been  investigated  scientifically,  ana  about  the  results  of  whick 
investigations  much  difference  of  opinion  still  prevails.   Bu: 
well  known  theory  of  the  equilibrium  of  sustaining  walls  foi 
iearth,  is  universally  acceptea  as  true,  and  is  confirmed  to  W 
such  by  its  repeated  application  in  hydraulic  works,  and  fc 
qucnt  adoption  for  culverts,  retaining  walls,  &c.     The  theory 
tne  investigations  of  which  were  first  pursued  by  Couloml 
indicates  that  a  sewer,  with  an  external  convex  form,  to  t<^< 
lateral  pressure,  is  the  most  stable.     With  firm  ground  tb 
egg-shaped  sewer  would  be  the  best.     For  known  condititn* 
of  varying  densities  in  the  external  earth  modifications  fn- 
the  effg  shape  would  be  required,  but  in  no  case  departin. 
from  the  application  of  thi^  principle  of  the  arch.    With  seDi 
fluid  ground  it  should  approach  more  nearly  to  the  form  ^ 
the  circle.     The  egg  shape,  however,  presents  this  importa- 
advantage  for  the  conveyaucc  of  water,  exclusive  of  its  super: 
strength  and  economv^  that  when  the  water  is  small  in  amouj.' 
the  narrowness  of  the  lower  part  gives  a  greater  hydrauli 
depth,  and  therefore  produces  increased  velocity ;  and  vk 
the  body  of  water  is  increased,  more  capacity  is  obtaineil 
The  superiority  of  the  egg-shaped  sewer,  in  point  of  strength 
is  so  seu-«vident,  that  it  really  appears  a  work  of  superero;:^ 
tion  to  dejnonstrate  it  technically.     All  grant  that  the  prv 
perties  of  the  arch  are  such  as  to  resist  pressure  with  the  W 
consumption  of  materials ;  and,  that  the  outward  batter  or  skf 
is  useful  to  resist  the  lateral  or  inward  pressure  of  the  extent 
earth,  is  an  admitted  principle,  acted  upon  instinctively  [ 
every  one.     Whoever  walks  against  a  strong  wind  instinctive 
leans  forward  against  it,  being  well  aware  uiat,  with  the  Ix^ 
in  a  reclining  or  sloping  direction,  he  can  resist  its  force  betb 
than  if  he  stood  upright. 

In  respect  of  the  superior  facilities  offered  for  the  free  ji^ 
sage  of  water,  have  you  considered  the  questions  of  form  ai 
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the  mode  of  junction  of  two  or  more  sewers,  and  have  you  com-  a«acr  wuikii 

pared  the  results  of  practice  with  the  deductions  of  theory  ? ^^**  *^ 

I  have  compared  the  results  offered  in  practice  by  the  aaoption 
>f  different  forms,  and  I  have  found  an  exact  coincidence  be- 
;ween  those  results  and  the  theoretical  deductions  based  on  the 
brmulae  of  the  acknowledged  authorities  on  these  subjects.  It 
B  a  well  known  law  that  the  friction  of  water  flowing  in  a 
hannel  varies  according  to  the  surface  of  the  fluid  which,  in 
}roportion  to  the  whole  quantity,  is  in  contact  with  the  bed  of 
he  channel ;  or,  as  it  is  expressed  more  technically,  the  friction 
or  any  given  quantity  of  water  in  motion  is  as  the  surface  of 
he  bottom  ana  sides  of  the  channel  directly,  and  as  the  whole 
quantity  of  water  inversely.  Combining  this  with  the  well 
mown  geometrical  property,  that  the  circle  is  the  figure  which 
ontains  the  largest  area  with  the  least  perimeter,  and  that  the 
acre  nearly  a  figure  approaches  to  the  form  of  the  circle,  the 
rreater  is  the  area  of  such  figure  in  proportion  to  its  perimeter, 
t  followsj  that  a  given  quantity  of  water  flowing  through  a 
ewer  of  a  circular  form,  will  meet  with  less  friction,  other 
hings  being  equal,  than  if  flowing  through  a  sewer  with 
ipright  sides  and  a  flattened  segmental  invert,  and  with  consi- 
lerably  less  friction  than  if  flowing  through  a  flat-bottomed 
ewer  with  upright  sides. 

Have  acknowledged  writers  on  these  subjects  placed  the 
{uestion  in  such  a  light  as  to  admit  of  more  correct  estimates 
)f  the  relative  advantages  than  can  be  offered  by  the  oompara- 
ively  vague  statement  that  one  form  is  better  or  worse  than 

mother  ? ^Yes.    Young,  Tredgold,  Gytelweyn,  and  others. 

Lave  brought  the  question  into  such  a  form  as  to  admit  of 
irriving  at  certain  numerical  results  with  given  data.  The 
;eneral  proposition  established  by  experiment,  that  the  friction 
or  any  given  quantity  of  water  in  motion  is  directly  as  the 
surface  of  the  channel  in  contact  with  the  water,  may  be  ex- 
)ressed  thus : — Supposing  the  whole  qutotity  of  water  to  be 
pread  out  with  a  rectangular  section,  of  which  the  horizontal 
)ase  would  be  equal  to  the  bottom  and  sides  of  the  chatinel, 
he  height  of  the  rectangle  would  then  vary  according  to  the 
nreater  or  lesser  quantity  of  water^  then  tiie  friction  varies 
lirectly  as  the  base  of  the  rectangle,  and  inversely  as  its  height, 
^ow,  if  we  compare  the  three  foUowing  forms  oi  sewers,  viz. — 

Fig.  8. 
he  Westminster — 
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Fig.  9. 


the  Finsbury — 


a  flat-bottomed  sewer — 


Fig.  10. 
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2  feet  6  inches  in  wi4tbj  and  assume  the  depth  of  the  current 
from  8  to  9  inches,  or  say  with  a  stream  of  water  having  a 
sectional  area  of  1  *25  square  feet. 
The  rectangle  of  the  first  will 


I        A«*«/'^*tf>  fig' 


The  rectangle  of  the  second  will  be —   d^EI^fSIIRt 


The  rectangle  of  the  third  will  be- 


'  and  the  relative  amounts  of  friction  in  each  case  will  be 
directly  as  the  bases  of  the  rectangles,  vi«. — 

84  39  42 ; 

or  inversely  as  the  heights — 

53  46  48 : 

that  is^  the  friction  wiU  be  in  the 

First  as 100 

In  the  second       .      .      .      .     115 

In  the  third 124 

We  find,  therefore,  that  if,  for  the  sake  of  the  advantage  pos- 
sessed by  the  Westminster  sewers  over  the  flat-bottouieJ 
sewers  in  diminishing  the  iriction,  it  be  judicious  to  abandon 
the  latter  form,  there  is  a  greater  proportionate  advantage  in 
favour  of  the  Finsbury  form  over  tnat  of  Westminster,  whub 
ought,  therefore,  to  lead  equally  to  the  adoption  of  the  former 
in  preference  of  the  latter. 

It  is  stated,  and  do  you  believe  it  to  be  true,  that  with  At' 
flattened  segmental  invert,  with  a  certain  flow  of  water,  thirv 
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rill  be  twice  as  great  an  amount  of  deposit  as  with  the  egg-  ^"^^1^  yc.a"'* 

haped  sewer,  with  the  same  flow  of  water  ? Yes,  especially 

n  cases  where  the  quantityof  water  is  comparatively  small  and 
he  velocity  small  also.  When  the  greatest  advantage  is  to  be 
aken  of  the  flow  of  the  water,  the  egg-shape  with  the  narrow 
nd  downwards  will  be  greatly  superior  to  the  flattened  seg- 
aent.  Substances  which  would  be  deposited  on  the  flattened 
lurface  will  be  carried  in  suspension  on  the  sharper  curve. 

Would  reference  to  existmg  authorities  demonstrate  in  a 
imilar  manner  the  injudiciousness  of  building  sewers  to  meet 
it  right  angles? — —Yes,  writers  of  eminence  on  the  subject  of 
iydraulics  afford  the  means  of  guarding  against  the  error  of 
naking  such  junctions,  and  show  that  they  must  produce  eddies, 
tnd  form  injurious  accumulations  of  deposit.  TTie  well-kno^vn 
heorem  of  the  composition  and  resolution  of  forces  applied  to 
letcrmine  the  resultant  of  two  streams  of  water  moving  with 
fiven  velocities,  meeting  each  other  at  right  angles,  shows  that 
he  resultant  would  be  in  the  direc^tion  of  the  diagonal  of  the 
)arallelogram,  of  which  the  sides  represent  the  direction  and 
relocity  of  the  component  forces.  Thus  let  A  B,  and  C  B 
epresent  respectively  the  direction  and  velocity  of  two  streams 
neeting;  at  B  in  the  middle  of  the  sewer,  the  resultant  would 
)e  in  the  direction  B  E  of  the  diagonal  of  the  parallelogram 
V  B  C  D.  But  the  stream  impinging  against  the  side  of  the 
lewer  in  the  direction  BE,  will  have  its  velocity  diminished  by 


he  resistance  offered,  which  will  likewise  cause  it  to  deflect 
rora  the  longitudinal  direction  of  the  sewer,  and  expend  part 
>f  the  momentum  in  eddies.  The  first  injurious  effects  we 
lotice  are,  therefore,  diminution  in  the  velocity,  and  the  produc- 
ion  of  eddies.  Next,  it  will  be  found  that  tlxe  meeting  of  two 
K}wers  at  right  angles  must  lead  to  the  accumulation  of  deposit 
ibovc  the  point  of  meeting.  For  the  stream  C  B  being  carried 
n  the  direction  C  B  will  accumulate  by  its  momentum  towards 
;he  farther  edge  of  the  culvert  B,  where  a  more  violent  tumblinc 
notion  and  eddies  will  be  observed,  the  point  B  being  found 
ligher  than  C.  By  this  effect  the  continuity  of  the  mclined 
plane,  which  would  mark  the  upper  surface  of  the  stream  A  D, 
f  it  were  to  flow  uninterrupted  by  the  lateral  stream,  will  be 
broken,  and  a  certain  portion  of  its  length  extending  upwards 
from  D  towards  A,  will  become  less  inclined,  or  level,  or  in- 
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SoTcSt^'  dining  in  the  contrary  direction,  according  to  the  greater  or 
lesser  force  of  the  lateral  stream.  But  whatever  be  the  amount 
of  diminution  in  the  inclination  of  the  stream  at  that  prt  of 
the  course,  the  velocity  will  diminish  acxsording  to  such  decrease 
of  inclination,  and  as  a  consequence  a  deposit  will  be  fonned 
above  the  meeting  of  the  two  sewers.  It  might  be  Bnpposed 
that  a  deposit  would  be  formed  at  F,  owing  to  the  force  of  the 
stream  being  directed  towards  the  distant  part  of  the  sewer; , 
but  this  is  found  not  to  take  place  to  any  great  amount,  because, 
owing  to  the  accumulation  of  the  water  at  B,  or  to  the  gmte? 
elevation  of  B  above  F,  the  velocity  at  F  is  somewhat  incrcaseii 
by  the  head  of  water  at  B. 

Are  these  theoretical  deductions  confirmed  by  practice? — 
Yes,  these  direct  and  necessary  conclusions  of  the  application  o! 
theoretical  investigation  to  the  question  are  fully  eonfirmed  b} 
experience.  For  in  all  cases  in  which  the  deposit  has  bees 
examined  at  the  junction  of  collateral  sewers  at  right  anglci 
with  the  main  line,  the  deposit  has  been  found  to  extending 
shoal  up  the  stream,  the  depth  of  the  shoal  being  greatest  at 
the  junction,  while  immediately  below  the  junction  no  deposit 
is  seen  to  accumulate. 

Would  the  opening  of  gully-holes  in  the  crown  of  the  ari 
to  admit  the  surface  water  of  the  street  into  the  sewer  produce 
accumulations^  and  would  existing  authorities  indicate  a  betts 

arrangement? ^Yes,  results  similar  to  those  described  as tk 

consequence  of  a  junction  at  right  angles  would  follow  from  tht 
introduction  of  a  gully  neck  at  the  crowp  of  the  arch.  The 
velocity  of  the  main  current  would  be  diminished  at  the  point 
of  meeting,  and  a  deposit  would  in  the  same  manner,  nmk 
the  same  reasons,  be  formed  on  the  upstream  side.  The  pw* 
vailing  plan  of  forming  the  opening  of  private  drainB  first  at 
right  angles  to  the  sewer,  and  secondly  elevated  18  inches  ax 
2  feet  above  the  invert,  combines  both  objections,  and  must 
cause  accumulations  at  the  place  of  junction. 
Would  these  inconveniences  exist  in  the  case  of  sewers  joiniK 

at  angles  less  than  right  angles? Yes,  in  a  greater  or  less 

degiree,  diminishing,  however,  with  the  acuteness  of  the  angle. 

Would  existing  authorities  snggc^ 
the  adoption  of  curved  juncticmsf'- 
Yes. 

Is  this  a  subject  which  hai  at- 
tracted the  attention  of  writers  oo 
hydraulics  ? — ^Yes ;  the  ascertaininf 
the  expression  of  resistance  due  tu 
a  bend  or  curve  has  engrossed  xnucl 
attention,  and  has  led  to  the  tnakiii; 
of  numerous  experiments.  By  cauy 
ing  the  side  eewer  to  fall  into  tbe 
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sain  sewer  by  a  curve  tangent  to  the  direction  of  both  sewers,  ^^^^aSl™" 
ddies  are  avoided;  and  when  the  radius  of  the  curve  is  of 
ufficient  size,  the  diminution  of  the  velocity  is  alpiost  inap- 
ircciable. 

Can  a  comparison  be  made  of  the  degrees  of  resistance 
[uc,  Ist,  to  a  junction  at  right  angles ;  2ndly^  to  a  curved 
unction  with  a  radius,  say  of  5  feet ;  and,  3rdly,  to  a  junction 
rith  a  radius,  say  of  20  feet,  with  a  given  velocity  and  a^iven 

ize  of  sewer  ? ^Making  use  of  the  formula  adopted  by  Tred- 

K>ld,  and  other  modern  writers,  and  assuming  a  velocity  of 
1*  12  feet  per  second,  with  second  class  Finsbury  sewers,  the 
bllowing  ratios  of  resistances  would  be  found : — 

For  a  curved  junction  of  20  feet  radius,  resistance  100 
For  a  curved  junction  of  5  feet  radius,  resistance  •  146 
For  a  junction  at  right  angles,  resistance     •      •      •     316 

Then  would  this  result  show  the  propriety  of  Sewer  Com-  j 
nissioners  adopting  in  all  cases  curved  junctions  between  the  / 
ide  and  the  main  sewers  ? — —Yes  \  this  result  shows  clearly 
he  objectionable  nature  of  a  meeting  at  right  angles,  which 
ncreases  the  resistance  more  than  200  per  cent.,  and  makes 
nanifest  the  great  importance  of  even  so  small  a  curvature 
IS  one  of  5  feet  radius.  There  can  be  no  locality  in  which 
rach  a  curvature  cannot  be  adopted  with  the  greatest  ease ; 
but  as  it  still  produces  a  result  46  per  cent.,  more  retarding 
than  the  radius  of  20  feet,  the  latter  should  certainly  be  intro- 
luccd  in  all  new  constructions,  and  in  all  such  old  works  under 
repair  as  would  admit  of  it.  With  reference  to  any  improve- 
ment that  might  be  made  by  increasing  the  radius  beyond 
the  minimum  length  allowed  by  the  Commissioners  of  the 
Finsbury  division,  it  would  of  course  be  well  to  adopt  a  greater 
radius  when  it  could  conveniently  be  accomplished,  especially 
Tor  those  sewers  which  are  designed  to  be  the  channel  of  large 
bodies  of  water  moving  at  considerable  velocities.  For  the 
second  class  sewers,  however,  the  radius  of  20  feet  will  be 
g;enerally  found  practically  unobjectionable.  It  appears  de- 
sirable that  further  experiments  should  be  tried  with  channels 
of  different  curvatures  formed  with  clay,  which  channels  would 
be  found  to  become  abraded  on  the  concave  or  outer  side  by 
the  impinging  of  the  stream;  the  comparative  amount  of 
abrasion  would  serve  as  a  good  test  of  the  resistance  offered, 
and  consequently  of  the  proportionate  diminution  of  the 
velocity. 

Supposing  the  possession  of  a  due  knowledge  of  the  laws 
governing  the  motion  of  water,  would  sewers  have  been  built 
to  join  at  right  angles  ? Certainly  not. 

Do  you  consider  that  an  officer  properly  qualified  in  respect 
to  information,  would  have  been  led  by  reference  to  already 
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Butler  wiu!tfiif«  cxisting  ftatboTities  to  adopt  egg-shaped  sewers  and  carved 

B*i.,  as.     jiinctions  ? He  would,  I  think,  have  adopted  sewers  protected 

bj  the  form  of  the  arch  in  all  the  parts,  varying  that  fons 
according  to  the  nature  of  the  soil,  but  usually  adopting  an 
egg  shape.  The  peremptory  adoption,  however,  of  tne  egg- 
shaped  sewer,  under  all  circumstances,  would  be  inhidicious. 
For,  retaining  the  principle  of  the  arch,  the  form  of  the  secti<ni 
should  be  varied  aceoraing  to  the  dry  or  wet  nature  of  the 
soil.  The  advantages  of  a  curved  junction  could  not  for  a 
moment  have  admitted  of  doubt. 

Considering  the  subject  of  accumulations  of  deposit  b 
sewers,  apart  from  their  supposed  noxious  influence  on  the 
health,  would  there  not  be  a  considerable  saving  by  adopting  tbc 

system  of  flushing  ? Yes,  it  would  be  decidecfly  economical. 

1  he  Tower  Hamlets,  and  the  Surrey  and  Kent  CommissioQ^^. 
have  availed  themselves  of  a  modified  system  of  flushing  in 
the  sewers  contiguous  to  the  Thames,  and  it  is  only  surprising 
that  the  benefits  which  the  districts  are  reported  to  hare 
derived  from  the  plan,  when  adopted,  without  all  the  requisite 
appliances  for  perfect  means,  should  not  have  suggested  the 
expediency  of  adopting  the  plan  over  the  entire  districts.  For 
in  the  Surrey  and  Kent  Commission,  it  has  been  found  that  io 
some  cases  there  has  been  no  need,  in  consequence,  of  general 
casting  for  the  last  1 1  years.  As  to  the  economy  effected  by 
flushing  it  would  be  considerable.  The  yearly  expense  of 
cleansing  the  sewers  has  been  in — 

London,  about    ••.••••,£   500 

Westminster «     •     •      2,000 

Tower  Hamlets  .     • s         600 


Making  a  total  for  three  Commissions  of  •  £9,100 
There  is,  in  addition,  the  cost  of  repairing  the  pavemen; 
where  broken  up,  and  the  original  outlay  Tor  man-holes,  or 
apertures  for  cleansing,  which  are  usually  built  at  distances 
not  exceeding  50  yards  from  each  other.  1  hen  to  form  a  hi- 
estimate  of  the  saving  that  may  be  the  result  of  a  system  of 
flushing;  account  ougnt  also  to  be  taken  of  the  expense uf 
cleansing  deposits  from  private  drains,  which  expense  wouM 
not  be  called  for  if  the  private  drains  were  properly  built,  ami 
the  sewers  always  kept  clear.  I  believe  that  the  saving  of.  at 
most,  two  years,  including  the  doing  away  with  the  man-hoks, 
would  pay  for  the  erection  of  the  flushing  apparatus.  Thf 
number  oi  loads  of  deposit  removed  yearly  by  carting,  is  for— 

London  about .  .  •  .  1,500 
Westminster  about  .  .  6,000 
Tower  Hamlets  about       .      1,800 


Making  a  total  of .      .      .     9,300     loads       for 
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,hree  districts  alone^  in  parts  of  which  a  modification  of  the  ^^^^SL.^c^""' 
lushinfi^  system  is  in  use,  but  for  the  whole  extent  of  which  it     '     '  * 
xiight  be  made  available. 

Would  the  present  flow  of  water  in  the  sewers  be  sufGcient 
to   cleanse  them  by  flushing  the  deposits  which  are  at  present 

found  there  ? 1  believe  it  would.    For  in  those  instances  to 

kvhich  I  have  referred  in  the  Surrey  and  Kent^  and  the  Tower 
Flamlets  districts,  it  is  found  that  the  usual  flow  through  the 
sewers  is  sufficient.  It  acts  now  in  this  way ;  as  the  tide  rises 
the  flaps  are  closed,  and  the  water  is  penned  back  until  the 
Dbb  removes  the  pressure.  This  is  found  beneficial,  but  it 
would  undoubtedly  be  better^  if  the  rush  of  the  stream  were 
made  instantaneous.  In  other  districts,  showers  of  rain,  with- 
out flushing,  are  found  to  cleanse  the  sewers  partially.  And 
I  need  not  refer  to  the  well-known  example  of  the  F insbury 
district,  as  a  proof  that  the  common  supply  of  water,  when 
turned  to  account,  efficiently  cleanses  the  sewers. 

Do  you  think  that,  in  respect  of  sewers,  the  utmost  limit  of 
economy  of  materials  has  been  fully  obtained^  as  exemplified  in 
the  superior  shape  you  have  described  ?    Until  recently,  it 
was  assumed  by  engineers  supplying  towns  with  water,  that 
earthenware  pipes  could  not  be  made  calculated  to  resist  a  high 
pressure,  whereas  earthen  pipes  made  of  fire  clay,  one  inch 
thick,  and  six  inches  in  diameter  have  been  produced,  which 
have  stood  a  pressure  of  900  feet,  and  these  may  be  supplied  at 
one-third  of  tne  price  of  cast-iron  pipes  of  the  same  bore  ? 
This  statement  respecting  the  strength  which  may  be  given  to 
earthenware  pipes  surprises  me^  and,  reasoning  from  analogy,  I 
certainly  believe  that  we  have  not  yet  attamed  to  the  most 
economical  construction  of  sewers,  I  greatly  fear  that  the  para- 
mount importance  of  combining  the   utmost  economy  with 
efficiency  is  not  kept  in  view  so  constantly  as  it  ought  to  be ; 
for  every  step  made  in  an  inquiry  into  the  matters,  proves  that  * 
the  cost  of  arainaee  and  sewera^  acts  as  an  insurmountable 
bar  (under  the  existing  state  oi  things,)  to  the  placing  the 
habitations  of  the  poorer  classes  in  a  proper  condition.     I  ap- 
prehend that  under  many  circumstances  supposed  hitherto  not 
applicable,  earthenware  tubing  of  various  oiameters,  might  be 
emploved  for  secondary  or  side-street  sewers. 

it  nas  been  proposed  to  enact  generally  that  all  houses 
should  have  9-inch  drains  at  least,  and  that  the  usual  private 
drainage,  as  now  ordered,  should  be  retained.  What  is  your 
view  as  regards  this  proposed  legislative  provision ;  and  first 
in  the  case  of  the  poorer  tenements  where  a  siok  of  two  inches^ 
and  a  spout  of  three  inches  supply  the  drain ;  and  secondly  in 
the  case  of  the  better  houses,  having  a  soil-pipe  of  three  or  four 
inches,  and  a  waterspout  of  four  inches  diameter  J    ■    It  would 
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"*»« JwS"*  seem  to  me  objectionable^  on  the  score  both  of  cleaalmess  ud 
economy-j  to  make  it  imperative  to  adhere  to  a  mne-ineh  farkk 
drain  for  all  houses.  The  impermeability  and  superior  ckan- 
liness  of  glazed  drain  tiles  properly  fitted  one  into  the  other 
are  so  important,  that  when  a  9-inch  drain  is  required  I  wooM 
deem  the  glazed  earthenware  tubes  preferable  even  in  point  of 
ultimate  economy ;  for  if  the  brick  orain  be  set  in  moxtar,  tbi- 
mortar  is  not  unfrequently  injured  by  the  passage  of  iniporities, 
and  loses  its  adhesiveness,  and  when  repairs  become  necessary  it 
is  noisome.  But  if  we  compare  the  relative  sectional  areas  ct  tbp 
soil-pipe  and  water-spout  with  that  of  the  9-inch  drain^  we 
shall  fmd  that  the  latter  is  needlessly  lar^e.  Takmg  the  dia- 
meter of  soil  pipe  at  3  inches  (the  usual  size),  the  rdative  nth 
portions  of  the  pipe  and  of  the  drain  are  as  1  to  9;  and  tafing 
that  of  the  water-spout  at  4  inches,  the  proportions  ajre  as  I  to5. 
Smaller  glazed  earthenware  tubes  would  therefore  suffice  fer 
the  conveyance  of  the  liquid  refuse^  and  be  more  economical 

Exclusively  of  superior  economy,  would  there  be  anj  advui- 
tage  in  a  glazed  earthenware  tubing  less  than  9  inclies  in  the 

clear  ? For  the  generality  of  private  houses,  the  lar^  size  of 

the  9-inch  drain  acts  injuriously  in  this  way,  that  hy  spreadio? 
the  surface  of  the  water  in  contact  and  diminishing  its  hydratibt 
depth  it  increases  the  friction,  retards  the  velocity,  and  aUows 
of  deposits  which  in  time  accumulate,  choke  the  drain,  and 
produce  those  noisome  effects  which  not  unfrequently  inesn- 
venience  the  occupiers  of  even  the  better  class  of  nouses. 

What  would  be  the  effect  if  the  sink,  water- spout,  ws^d  seal- 
pan  were  all  acting  at  the  same  time  ?    Would  tne  drain  hare 

to  be  made  larger  on  that  account? ^The  combined  aefion  of 

the  three  pipes  can  only  be  assumed  to  last  a  very  short  tii&e. 
And,  this  being  the  case,  the  unusual  supply  of  water  thus 
obtained  would  produce  the  effect  of  flushing.  The  increase 
in  the  velocity  due  to  the  greater  head  of  water  would  cleanse 
the  drain. 

Then  do  vou  consider  it  a  question  deserving  of  careful  exa- 
mination, whether  an  equally  efficient  and  cheaper  substitute 
might  not  be  adopted  instead  of  the  present  private  drains  ? 
— - — It  deserves  most  careful  examination ;  for  in  the  poorer 
districts  the  expense  of  the  introduction  of  the  drains^  as  re- 

auired  by  the  existing  regulations,  acts  as  a  discouragement  to 
leir  construction,  and  we  accordingly  find  that  owners  of 
private  houses  frequently  refuse  to  drain  into  sewers  newly 
made.  In  the  district  of  Tower  Hamlets  the  private  entnuKes 
made  in  new  sewers  are  not  more  than  about  25  per  mile,  or 
about  one  drain  for  a  length  of  150  to  200  feet  of  sewers.  In 
other  districts  the  same  unwillinmess  or  apathy  prevails  among 
the  inhabitants  to  avail  themselves  of  the  convenience  of  the 
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jewemge,  and  in  the  poor  tenements  the  cost  of  the  drain  cer-  **£,.^£'"** 
:ainly  aets  as  a  drawback  against  the  introduction  of  the  im- 
provement. 
A  plan  that  would  diminish  the  cost  of  the  private  drains 

would  in  your  opinion  lead  to  beneficial  results? ^Ycs;  and 

I  bcHcTe  that  efficient  private  drainage  might  be  obtained  at  a 
cost  ocHisiderably  less  than  that  which  the  present  regulations 
demand.     It  has  been  stated  that  glazed  earthenware  tubes  of 
3  or  4  inches  diameter  would  cost  m>m  Zd.  to  4d.  a  foot.     They 
mi«^ht  certainly  be  had  at  6rf,  or  7d, ;  and  if  there  were  combined 
with  such  a  drain,  a  proper  supply  of  water,  the  tubing  would 
l>c  as  efficacious  as  the  9-inch  drains,  and  would  be  fi*ee  from 
some  of  the  objections  to  which  the  latter  are  liable.     In  point 
of  draining  the  saving  would  be  very  great.     In  the  City  of 
London  tne  regulations  of  the  Commission  provide  that  the 
private  drains  shall  be  not  less  than,  I  believe,  12  inches  in 
the  clear.     They  are  usually  made  from  15  to  18  inches  in  the 
clear,  at  a  cost  varying  from  bs.  6d,  to  6^.  6d,  per  foot  lineal. 
In  tho  Westminster  district  the  private  drain  is  limited  to  a 
9-inch  bore  as  the  minimum,  and  is  left  to  be  built  by  the 
parties  requiring  the  drain,  the  Commission  taking  into  their 
own  hands  the  construction  of  the  ring  at  10^.  6d.,  and  of  the 
first  8  feet  at  lOs.  6c(.,  or  Ss-  6d.  per  foot.    In  the  Tower  Ham- 
lets, where  a  12-inch  drain  is  required,  the  charge  is  17 s.  for  the 
first  3  feet,  and  3s.  a  foot  lineal  for  the  remainder.     In  the 
Holbom  and  Finsbuiy  district  a  9-inch  bore  is  the  maximum, 
the  cost  being  10s.  for  the  first  3  feet,  and  from  2«.  to  3s.  per 
foot  for  the  remainder.     In  Surrey  and  Kent,  the  private  drains 
vary  from  18-inch  to  15-inch  barrel  drains  at  5s.  od.  and  4s.  3d. 
respectively  per  foot  lineal.     The  average  cost  may  be  taken 
at  about  4.v.  per  foot  lineal,  and  as  20  feet  may  be  considered  a 
close  approximation  to  the  average  length  required  for  each 
house  m  narrow  streets  and  overcrowded  districts,  and  from 
40  to  50  feet  in  the  less  densely  built  districts,  the  average 
length  of  30  feet  would  be  a  fair  standard  by  which  to  compare 
tho  cost  of  the  present  and  of  the  proposed  plan.   The  expense 
of  the  present  drain,  30  feet,  at  4s.  per  foot  lineal,  would  be, 
with  the  stone  heeling  and  cement  rin^,  about  6/.  lOs.  per 
house.    The  same  result  would  probably  be  obtained  for  a  sum 
vaiying  from  20*.  to  30*.  per  house  by  using  tiles  of  smaller  bore, 
and  so  great  a  difference  would  be  of  great  importance  in  poor 
districts,    llie  comparison  shows  that  the  enforcing  of  the  9  or 
12-inck  barrel  drain  for  private  communications  ought  not  to 
be  adhered  to,  unless  perfect  certainty  of  the  inapplKability  of 
the  proposed  more  economical  plan  be  established. 

It  is  stated,  in  a  report  of  the  Surveyor  for  the  Holbom  and 
Finsbury  Division  of  Sewers,  that  it  will  require  about  a 
quarter  of  ft  million  to  defray  the  expense  of  setting  right  the 
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Bati^wn^ni.  gewerago  of  that  district.    Do  you  consider  that  similar  wsste 
must  be  the  consequence  of  taking  drainage  and  sewerage  ik- 

tricts  separately? ^Decidedly;  for,  by  neglecting  the  cwn- 

sideration  of  natural  areas  of  drainage,  no  provision  can  be 
made  for  the  fall,  nor  for  the  proper  sectional  area  of  sewers. 
The  engineer,  in  designing  for  parts  only  of  natural  district. 
has  to  decide  with  incomplete  data,  and  without  evideot^ 
First,  as  regards  the  amount  of  water  that  may  be  supplied 
by  upland  districts,  ho  must  have  the  means  of  gauging  the 
amount  that  may  be  supplied  by  each  converging  brook  is^ 
stream  in  the  natural  area,  and  provide  for  the  free  outlet  li 
waters  that  may  accumulate  in  sudden  and  heavy  showers. 
The  occasional  bursting  of  sewers^  and  filling  of  cellars  tsd 
under-ground  habitations  which  may  be  noticed  in  the  metro- 
polis,  when  there  has  been  a  continuous  fall  of  about  one  intji 
of  rain,  more  or  less,  shows  that  such  sudden  falls  of  rain  mmt 
not  be  nefflected  as  an  element  in  the  calculation.  Seoondly,  ^ 
regards  the  free  outlet  below  the  district  to  be  drained,  leveL; 
of  existing  water-courses  must  be  taken,  in  order  to  asoertsic 
whether  impediments  of  a  removable  kind  to  the  free  dischai|;€ 
of  the  waters  exist,  and  powers  should  be  granted  to  vwry  the 
directions  of  cdd  channels,  especially  in  low  swampy  districts,  it 
a  more  rapid  fall  can  be  obtained  by  abandoning  the  circuitous 
course  of  natural  channels,  and  forming  a  direct  line  of  drainsgr. 
Do  you  concur  in  the  view  taken  %  Mr.  Sopwith,  the  engi' 
neer,  who  says,  ''  that  any  legislative  enactment  which  would 
render  efficient  drainage  compnUory  would  be  of  great  publk 
advantage ;  and  the  cost  of  construction  would  be  a  smau  pro- 
portion of  the  vast  amount  of  benefit  that  would  aoerue  in 
comfort  and  health  to  the  inhabitants.  Proper  plans,  sectiott^. 
and  levels  of  all  drains,  whether  public  or  private,  oiif^ht  to  be 
lodged  in  a  public  and  readily  accessible  place,  to  admit  of  re- 
ference by  builders  and  others.  The  desultory  manner  in  which 
new  streets  are  planned  is  a  great  preventive  of  sufficieot 
drains  being  made.  No  houses  ought  to  be  built  within  or 
near  a  populous  town,  until  a  proper  approach  thereto  has  bees 
made  by  a  street  or  road,  paved  or  Macadamized.  This  arrange 
mcnt  would,  generally  speaking,  be  an  advantage  to  all  parties. 
This  preliminary  and  judicious  expenditure  would  increase  the 
value  of  sites  to  a  vendor,  would  lessen  the  cost  of  building  bj 
the  fitcility  of  conveying  materials,  and  tenants  would  pre&? 
houses  wiui  good  approach  and  sufficient  drainage.  Thoi^  al! 
the  parties  interested  would  be  gainers  as  well  as  the  puUkT' 

1  do.     Experience  has  amply  proved  that  the  neeessarr 

precaution  for  health,  comfort,  and  cleanliness,  has  been  and 
will  be  neglected  by  the  public.  Igtnoranoe  of  the  requisite 
preventives^  and  the  interterenoe  of  conflicting  local  interests, 
which  after  the  London  Fire  prevented  the  adoption  of  Sir 
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Dhristopher  Wren's  admirable  scheme,  have  always  since  thai  ^^.^ 
:iine,  and  will  further  continue  to  prevail  in  baffling  the  efforts 
nade  towards  improvement  by  the  enlightened  minority.  There 
$eems  every  reason  to  believe  that,  unless  public  provision  be 
made  to  obtain  efficient  drainage,  the  same  effects  will  continue 
to  depress  the  health  and  deteriorate  the  property  of  all  classes, 
|)res8ing  particularly  heavily  on  the  poorer  classes  who  cannot 
protect  themselves.  For  the  drainage  and  structural  improve- 
ments  of  old  districts,  difficulties,  no  doubt,  will  exist  in  the  car- 
rying out  of  any  efficient  general  plan  under  the  control  or  advice 
of  a  competent  public  authority ;  but  if  a  well  matured  plan, 
accessible  to  the  public,  were  prepared,  and  greater  facilities  for 
exchange  or  transfer  of  small  fractions  of  town  property  were 
provided,  much  could  be  accomplished  without  giving  rise  to 
(complaints.  But  with  regard  to  new  districts^  no  impediment 
would,  I  apprehend,  arise.  Builders  and  proprietors  would  be 
gla.d  to  have  access  to  a  well  devised  ])ublic  pl^n,  by  reference 
to  ^hich  they  could,  without  cost  or  risk  of  failure,  ensure  the 
attainment  of  proper  drainage,  and  judicious  laying  out  of  lines 
of  communication. 

Would  you  extend  legislative  control  to  private  or  house 

drainage  also? Decidedly,  house  drainage  should  be  also 

put  under  proper  regulations,  and  not  left  as  now  to  abuse;  for  / 
this  is  a  question  in  which  one  man's  apathy  or  nefflect  ma]^  be 
not  only  detrimental  to  himself,  but  may  prove  highly  iniurious  ' 
to  his  neighbours.  Besides,  the  question  of  sewerage  and  drain- 
age cannot  properly  be  separated  from  that  of  the  supply  of 
water  to  private  dwellings.  And  if  you  give  to  dwelling-houses 
an  ample  supply  of  water  without  efficient  means  of  carrying  it 
off,  instead  of  conferring  a  benefit,  you  only  add  to  the  mischiefs 
of  miasma,  arising  from  damp  ana  imperfect  drainage. 

Then,  in  providing  for  the  drainage  by  the  sewers,  account 
must  not  only  be  taken  of  the  supply  of  water  by  the  natural 
channels,  and  from  sudden  falls  of  rain,  but  the  artificial  supply 

of  private  houses  must  also  be   considered? Certainly; 

when  I  am  informed  that  the  daily  supply  of  London  with  / 
water  is  equivalent  to  the  capacity  of  a  laxe  of  50  acres,  3  feet 
deep,  I  see  how  important  an  element  this  becomes  in  the 
estimate  of  the  discharge.  And  so  large  a  quantity  (which  I 
would  hope  to  see  yet  doubled  or  trebled  for  the  metropolis) 
may  be  made  instrumental,  after  it  has  served  household  pur- 
poses, in  cleansing  the  sewers  efficiently,  by  the  adoption  of 
the  system  of  flushing,  if  needs  be. 

Would  there  be  any  advantage  in  combining  under  one 
authority  the  drainage,  supply  of  water,  and  maintenance  of 

roads? Certainly.    The  drainage  and  the  supply  of  water 

are,  in  my  opinion,  so  essentially  allied  and  dependent  on  each 
other,  that  I  do  not  understand  how  they  can  bo  treated  sepa- 
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*»^J"  ^^5J»»»  rately ;  and  the  state  of  the  roads  and  the  cost  of  their  main- 
tenance is  80  completely  dependent  on  efficient  drainage,  that 
we  have^  in  the  physical  facts  bearing  on  the  question,  an 
evident  necessity  for  combining  all  under  one  mani^niexit 
The  advantage  of  this  combination  is  also  made  manifest,  when 
we  consider  that  it  is  only  by  the  combination  of  various  duties 
of  this  kind  that  economy  can  be  ensured^  and  the  conunand 
of  proper  scientific  acquirements  obtained. 

From  many  parts  of  the  country  it  has  been  strongly  urged 
that  soipe  security  should  be  taken  in  respect  of  the  appoint- 
ment of  persons  having  the  management  of  the  works  contem- 
plated.    If  an  examination  were  determined  upon  to  test  the 

requisite  qualifications^  what  ought  it  to  include? ^Thc  aim 

ought  to  be  to  obtain  persons  not  only  conversant  with  engi- 
neering in  general,  but  who  had  made  an  especial  study  and 
acquired  skill  in  hydraulic  works.  I  should  certainly  decra 
a  thorough  scientific  knowledge  essential ;  for,  although  some 
of  the  most  eminent  men  of  the  profession  have  accomplishcti 
the  greatest  works  by  the  strength  of  their  unaided  natural 

Sowers  and  clear  judgment,  such  brilliant  examples  can  only 
e  considered  as  favoured  exceptions.  The  possession  of  theo- 
retical knowledge  could  be  tested  by  an  examination ;  but  I 
doubt  if  mere  book  knowledge  would  be  sufficient  to  (establish 
the  claims  of  candidates,  for  some  time  to  come  at  least.  The 
examiners  should  therefore,  in  my  opinion,  give  due  weight  to 
the  production  of  comprehensive  surveys,  and  to  reference  to 
successful  works  of  the  special  kind  required.  A  knowledge 
of  existing  works,  both  in  this  country  and  abroad,  with  an 
appreciation  of  the  causes  of  the  failures  that  are  sometimes 
found  to  occur  in  very  important  works,  would  be  a  good  te^ 
More  will  sometimes  be  learned  by  the  careful  examination  of 
a  work  that  has  failed  owing  to  tne  existence  of  perhaps  un- 
usual difficulties,  but  still  such  as  might  have  been  foreseen  and 
provided  against^  than  by  the  successful  construction  of  works 
under  favourable  circumstances.  The  fall  of  Newcastle  Brid£:e 
caused  Hut  ton  to  write  his  celebrated  tract  on  bridges,  which 
continues  to  this  day  to  be  referred  to  as  an  authority  on  the 
subjects  treated  of.  Hutton's  case  may  be  referred  to  is 
throwing  some  light  on  the  question.  Although  not  in  active 
practice  as  an  engineer,  he  was  frequently  consulted  by  pablic 
bodies  on  the  designs  of  proposed  structures,  or  the  probable 
stability  of  existing  constructions. 

Then  }^ou  consider  that  if  an  examination  were  determined 
on,  the  possession  of  theoretical  knowledge^  and  reference  tD 
successful   works,  should   be  required  conjointly  as   tests  of 

fitness? 1  name  actual  practice,  because,  inasmuch  as  at 

present  the  questions  considered  by  this  Commission,  have  not 
been  much,  and  certainly  not  generally  studied  or  mastered  br 
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the  profiessioB^  a  course  of  examination^  and  possibly  a  body  of  ^i^^*^»«< 
examiners  have  yet  to  be  formed.  But  soon^  I  imagine^  that  a 
particular  class  of  hydraulic  engineers  will  arise^  who  will  par- 
ticularly direct  their  attention  to  structural  improvements  of 
the  character  considered  by  this  Commission.  Their  subordi- 
nate employment  in  that  branch  will  be  a  preparation  for  more 
responsible  duties. 

If  an  examination  were  not  resorted  to  in  the  selection  of 
district  officers^  would  professional  standing  be  a  sufBcient  test? 
For  the  subordinate  district  surveyorships,  high  profes- 
sional eminence  could  not  be  obtained ;  stilly  professional  stand- 
ing would  be  a  ^ood  test  under  certain  restrictions ;  but  I 
would  in  no  case  dispense  with  an  examination^  and  a  very  strict 
one  too^  for  the  purpose  of  testing  theoretical  knowledge.  An 
engineer  who  had  made  the  subject  of  drainage^  supply  of  water, 
and  hydraulic  works  generally,  his  especial  business,  would  be 
likely  to  be  best  qualitied.  I  say  his  especial  business,  because, 
taking  for  example  the  subject  of  the  supply  of  water  and  its 
conveyance  in  pipes,  there  are  many  civil  engineers  of  good 
standing  who  have  no  experience  on  this  point,  and  who  indeed 
may  not  have  studied  the  subject,  inasmuch  as  it  is  not  con- 
sidered generally  a  branch  of  the  science  of  civil  construction. 
Yet  that  would  of  course  be  a  subject  with  which  the  district 
surveyor  ought  to  be  familiarly  acquainted. 

But  a  knowledge  of  hydraulic  engineering  would  not  be  suffi- 
cient ? Certainly  not.     The  person  appointed  ought  to  be  a 

practised  surveyor,  and  have  skill  as  a  civil  architect.    To  show  .,      / 
that  the  subjects  considered  in  this  inquiry  will  form  a  new    ^     1 
element  in  the  science  of  engineering,  it  may  be  mentioned  that  ■< 
warming  and  ventilation  (two  operations  so  influential  on  the 
health  of  the  community)  are  not  found  in  the  table  of  contents 
of  an  encydopsedia  of  architecture.     The  interest  awakened 
respecting  these  subjects,  by  inquiries  of  the  nature  of  those 
conducted  by  this  Commission,  has  certainly  directed  the  atten- 
tion of  some  engineers  and  architects  to  the  important  questions 
of  ventilation  and  warming ;  but  even  now  the  subject  is  scarcely 
studied,  except  by  those  professional  men  who  nave  come  in 
contact  with  the  statists,  who  first  pointed  out  how  wide  and 
important  a  field  of  operation  had  been  neglected  b}'  those  en- 
gaged in  the  business  of  civil  construction. 

Then  how  might  future  increments  of  tovms  be  designed,  in 
your  opinion,  so  as  to  promote  salubrity  by  sufficient  drainage 
and  ventflation? — I  tnink  that  this  plan  of  Sir  Christopher 
Wren  for  the  rebuilding  of  the  City  of  London,  may  bo 
resorted  to,  for  the  sake  of  illustrating  the  advantages  of 
proceeding  with  knowledge  and  forethought,  in  laying  out 
suburbs  and  new  districts  for  towns.  It  provides  for  lines  of 
regular  drainage  and  sewerage.    It  aims  at  economizing  dis- 
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or  amendment,  establish  the  conclusion  that  the  interrention  ■"*fc7ciK?"'' 
)f  the  highest  authority  of  the  legislature  itself  is  neeeasary    *     '*      * 
or  the  public  protection. 

Such  a  plan  would  be  applicable  to  new  districts^  and  might 
lave  been  to  the  crowded  city  when  the  public  calamity  of  tlie 
ire  had  razed  it  to  the  ground; — but,  in  cities  as  they  now 
itand,  and  where  drainage  and  ventilation  arc  so  much  needed, 
in  approximation  even  to  such  a  uniform  and  comprehensive 
3lan  could  scarcely  be  adopted  without  creating  concision, 
md  interfering  with  the  intricate  properties  of  a  densely 
>opulated  district  ? No  doubt  the  ditiiculties  in  such  a  dis- 
trict are  great,  but  they  are  by  no  means  insurmountable. 
The  improvement  which  has  within  the  last  few  years  taken 
place  in  Paris,  (in  which  the  evils  arising  from  the  want  of 
space  are  greater  than  in  the  most  crowded  parts  of  London) 
IB  so  strikmg,.and  the  method  pursued  leads  to  so  few  com- 
plaints  as  to  hold  out  the  promise  of  a  rapid  advance  in  the 
same  direction.  AVomprehensive  plan  of  the  City  accessible  to 
the  public,  and  approved  and  sanctioned  by  tne  municipal 
authorities,  indicates  the  improved  and  widened  lines  of  streets 
Lo  which  houses  when  rebuilt  must  conform,  and  in  their 
tortuous  and  narrow  thoroughfares,  are  to  be  seen  from  dis* 
tance  to  distance,  new  houses  built,  or  being  built,  from  5  to 
10,  or  16  feet  back  from  the  old  frontage,  and  in  such  direc- 
tions as  (when  all  the  houses  shall  have  been  rebuilt)  ulti- 
mately to  present  regular  instead  of  the  existing  tortuous 
lines,  which,  by  the  irregular  projection,  and  retreating  of  the 
houses,  interrupt  the  traffic  and  impede  the  free  sweep  of  the 
winds.  In  every  district  of  their  crowded  city,  promises  of 
the  ultimate  widening  of  their  streets  (in  the  same  way  as  that 
of  Newman-street,  in  the  City  of  Loudon)  arc  to  be  observed. 
The  compensation  for  the  ground  thus  ceded  for  the  widening 
of  the  public  ways  is  fixed  by  juries  of  ''experts;"  and  there 
seem  to  be  but  few  complaints  against  the  mode  of  assessing 
the  rate  of  compensation.  When  Sir  Christopher  Wren  de- 
signed his  plan  for  the  rebuilding  of  London,  it  was  his  especial 
aim  to  combine  with  it  the  avoidance  of  loss  to  any  man,  and 
to  guard  against  the  infringement  of  any  property;  or,  as 
stated  in  the  Parentalia,  "  such  a  method  was  proposed,  that 
by  an  equal  distribution  of  ground  into  buildings,  leaving  out 
churchyards,  gardens,  &c.,  (which  are  to  be  removed  out  of  the 
town)  there  would  have  been  sufficient  room  both  for  the 
augmentation  of  the  streets,  disposition  of  the  churches,  halls, 
and  all  public  buildings,  and  to  have  given  every  proprietor 
full  satisfaction ;  and  although  few  proprietors  should  happen 
to  have  been  seated  again  directly  upon  the  very  same  ground 
they  had  possessed  before  the  fire^  yet  no  man  would  have  been 
thrust  any  considerable  distance  nrom  it,  but  been  placed,  at 
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Bttto  wmtoma,  i^i^(  H3  Conveniently,  and  sometimes  more  so  to  their  own 
trades  than  before." 

How  miffht  provision  be  made  for  ventilation  and  the  fret 

sweep  of  the  winds  through  the  blocks  of  houses  ? A  miai- 

'  mum  size^  varying  with  circumstances  of  locality  and  hei^hta 
of  houses,  should  be  fixed  for  the  width  of  the  streets^  whkh 
would  be  made  broader  in  flat  and  clayey  districts,  and  intb 
high  buildinfi;s,  than  would  be  necessary  on  hillv  and  ^ravellj 
or  porous  soils,  or  with  low  dwellings,  under  all  conditions  of 
natural  formation^  care  should  be  bestowed  on  designing  the 
lines  of  streets  so  as  to  expose  the  houses  to  the  most  complete 
influence  of  the  sun,  as  well  as  to  the  free  sweeping  of  tlbe 
wind.  The  buQding  of  houses  bade  to  back  should  be  avoided. 
The  influence  of  the  sun,  in  producing  and  sustaining  veoti- 
laticm,  had  been  noticed  by  Vitruvius,  who  in  the  selection  cf 
sites  for  theatres  and  public  buildings  directs  especial  atteoti<^ 
to  the  aspect  of  such  buildings,  as  having  an  influence  on  the 
circulation  of  the  air. 

Then  you  consider  that  Sir  Chnstopher  Wren*s  plan  for  the 
city  illustrates  the  advantages  of  diagonal  lines  of  communica- 
tion, of  a  more  general  exposure  to  the  sun's  rays,  of  a  more 
perfect  ventilation,  and  of  pre-appointed  regulations  to  guide 

m  the  growth  of  new  districts? ^Yes.   As  regards  the  access 

of  light  and  air  as  provided  for  in  the  design,  a  modificatioD  of 
the  same  principle,  in  laying  out  lines  of  communication,  ha^ 
been  applied  by  Mr.  Loudon  in  his  work  on  suburban  gardening. 
If  the  streets  of  a  town  have  only  north  and  south,  and  east  and 
west  directions,  there  will  be  a  very  unequal  distribution  of 
the  benefits  of  solar  light.  The  rows  of  houses  placed  in  a 
direction  parallel  to  a  street  running  north  and  south  will  re- 
ceive the  sun's  li^ht  on  the  front  and  rear  on  every  day  on 
which  he  shines ;  but  the  houses  built  on  the  north  and  south 
sides  of  a  street  running  east  and  west,  will  have  in  each  rov 
only  one  side  of  the  houses  exposed  to  the  sun's  rays.  The 
great  influ^ice  of  direction  may  be  very  frequently  noticed  in 
the  streets  of  London  which  extend  in  an  east  and  west  direc- 
tion ;  the  half  of  the  street  next  the  south  side,  and  which  is 
almost  always  in  shade,  is  almost  always  damp ;  and  when  tk 
fronts  of  the  houses  are  covered  with  stucco,  the  effect  of  the 
damp  is  strongly  indicated  in  the  difference  of  colour  betweea 
the  ragades  of  the  houses  on  the  north  and  die  south  sides.  Nor 
diagonal  lines  of  streets  intersecting  these  in  north-w^st  and 
south- eastj  and  north-east  and  south-west  directions,  will  enable 
all  the  houses  to  receive,  in  an  equal  degree,  the  benefit  of  the 
sun*s  rays,  both  on  the  front  and  nack.  With  single  or  double 
detached  houses*  such  as  are  built  in  suburbs,  the  advantage 
derivable  from  the  diagonal  directions  recommended  become 
still  more  manifest ;  for  with  these  both  die  sides  and  the  front 


and  Buildiuffs  in  New  Districts.  481 

and  back  will  be  exposed  to  the  sun's  rays  every  day  through*  ^"a^j.^^JS*^ 
out  the  year.  When  houses  are  built  back  to  back,  and  in 
rows  extending  in  an  east  and  west  direction^  those  rows  which 
are  on  the  south  side  of  the  street  do  not  receive  any  benefit 
whatever  from  the  direct  rays  of  the  sun,  and  they  must  un- 
avoidably be  cold  and  damp  and  more  imperfectly  ventilated, 
from  the  sun's  heat  not  contributing  to  rarefy  ^equally  and 
in  succession  different  parts  of  the  air. 

These  remarks  have  reference  to  increments  of  towns,  or  to 

the  building  of  new  districts  of  towns  ? Yes.    Even  were 

there  small  nope  of  rendering  more  salubrious  the  streets  and 
buildings  of  an  old  city,  it  would  yet  be  useful  to  expose  fully 
the  evils  which  result  from  their  injudicious  arrangement,  in 
order  that  errors  of  the  same  kind  may  be  avoioted  in  the 
designing  of  new  towns,  or  the  increments  of  old  cities. 
And  in  the  canvassing  of  the  respective  merits  of  various 
plans,  ventilation  of  the  streets  and  buildings,  and  the  reserva- 
tion of  public  walks  and  open  spaces  should  hold  a  most  im- 
portant place.  It  is  really  surprising  to  witness  with  what 
complete  disregard  of  these  considerations  new  districts,  built 
for  working  men  and  manufacturing  classes,  are  designed. 
While  the  public  concur  to  a  man  in  lamenting  the  past  neglect 
on  this  point,  it  seems  that  for  all,  except  the  habitations  of  the 
wealthy,  its  importance  is  yet  completely  disregarded  in  practice. 
!Evenin  suburban  districts  of  the  metropolis,  laid  out  for  the 
habitations  of  the  wealthy,  there  is  sometimes  great  ignorance 
displayed  of  the  common  precautions  against  miasma  On  the 
Surrey  side  of  the  river,  sheets  of  stagnant  water,  preserved' 
for  ornament,  are  in  dose  proximity  with  otherwise  agreeable 
residences^  which  must  surelv  be  rendered  insalubrious  by  the  / 
exhalations  of  the  surrounding  tanks.  Even  if  the  sheets  of  , 
water  to  which  I  refer  were  merely  stagnant,  that  alone  would 
render  them  unhealthy.  But  when,  in  addition,  it  is  considered 
that  they  are  connected  with  brooks  or  streams  loaded  with  the 
refuse  of  many  houses  (and  which,  in  fact,  as  they  approach  the 
Thames,  become,  more  properly  speaking,  open  sewers,  giving 
out,  in  certain  seasons,  intolerable  exhalations),  an  idea  mav  be 
formed  of  the  injury  which  must  accrue  to  the  inhabitants  from 
such  a  state  of  things.  At  high  water,  especially  in  spring* 
tides,  the  waters  of  these  open  sewers  are  forced  back,  and  made 
to  regurgitate  into  the  tanks  designed  solely  for  ornament. 
Supposing  a  new  district  of  a  town  to  be  laid  out,  the  pro* 
prietors  or  ]^ojectors  would  learn  much  by  consulting  Sir 
Christopher  Wren's  plan.  To  secure  ventilation  the  streets 
should  be  straight,  and  should  radiate  from  a  centre.  They 
will  then  open  directly  on  the  surrounding  country ;  thereby 
the  air  will  oe  most  readilv  and  continuously  changed,  and  the 
pure  atmosphere  of  the  fields  will  rush  directly  through  the 
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^^tL^cS^^  town,  attenuating  the  noxious  gases,  and  revirifying  the  used 
air.  The  proposed  arran^ment  of  diagonal  lines  aff<H^  tlte 
most  direct  access  to  various  distant  points,  as  is  proved  by 
the  great  radiating  lines  of  road  which  have  been  opened  cb 

the  south  side  of  London.     The  angiet 
whence  the  streets  diverge  might  be  ap- 
propriated as  sites  of  public  Duildings. 
and  may  be  rendered  thus  highly  omi- 
mental,  while  it  is  doubtful  whether  i: 
would  not  be  at  all  times  preferable  to 
leave  the  central  space  open,  or  oecupied 
only  by  gardens,  or  a  fountain,  or  pultr, 
than  to  allow  its  value  as  a  free  breathing  place  to  be  dimi- 
nished by  having  it  occupied  by  any  public  building.     PuUic 
buildings  might  be  made  to  appear  to  as  great  advantage  at 
the  sides,   and  by  such  an  arrauTOment  the  central  grouad 
would  be  preserved  for  light,  iresh  air,  and  exerdse ;  or,  far 
that  which  has  been  aptly  called  the  "  mere  luxury  of  space*' 
Sir  Christopher  Wren's  plan  will  be  found  also  to   exhibit 
the  practical  application  of  the  normal  polygon,  which  has 
been  described  in  Captain  Vetch's  Report  on  the  laeremcDts 
of  Towns,  printed  in  the  Appendix  to  the  Sanatory  BepcMt. 

You  have  stated  that  contour  lines  would  serve  to  guide  in 
the  improvements  of  the  levels  of  streets,  when  repairs  of  the 
pavement  would  offer  opportunities  of  reducing  at  amali  cost 
the  irregularities  in  the  gradients.  This  observatien  would 
apply  to  old  as  well  as  to  new  districts  of  towns?— With 
respect  to  o)d  districts,  improvements  of  importance  might  he 
accomplished  without  interfering  with  the  convenient  aeeess  to 
houses,  and  at  very  moderate  cost,  by  taking  advantage  of  the 
re-pavement  of  streets  to  level  or  reduce  by  a  few  feet  the 
mere  surface  irregularities  such  as  may  be  noticed  in  matiy  of 
the  thoroughfares  of  the  metropolis.  In  the  re-pavem.ents  of 
streets,  as  generally  conducted  at  present,  the  old  curves  fol- 
lowing the  existing  irregularities  of  the  surface  are  retained : 
whereas  not  unfrequently  an  excavation  of  even  so  little  as  ooc 
or  two  feet  at  one  point,  and  a  corresponding  filling  of  one  or 
two  feet  at  another  point,  would  remove  irreguUnties  wlurh. 
so  far  as  they  go,  are  objectionable.  £very  foot  reduced  in  the 
rise  of  a  thoroughfare  open  to  great  traffic  prodvees  a  corre- 
sponding saving  of  power  by  no  means  unimportant.  I  harr 
had  occasion  to  obtam,  with  reference  to  this  subjeot,  retttmt  of 
the  traffic  in  several  of  the  streets  of  the  City  of  London,  sod 
as  deductions  based  on  the  returns  bring  out  forcibly  the  im- 
>rtance  of  not  neglecting  any  opportunity  that  may  be  afforded 
'  the  re-pavements  to  reduce  from  time  to  time  irregularities; 
the  surface,  I  would,  with  the  permission  rf  the  Boatd,  wtcr 
to  some  of  these  results,  although  I  must  admit  thitthe  procesf^ 
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of  dtiiioi»tmti(m  ia  lamewhat  long,  and  neoeisarily  embrmott  '^^yojt^' 
some  statistical  details.  I  giye  these  statistical  details  also  in 
connection  with  the  map  No.  4,  in  order  to  show  how  much 
must  be  embraced  directly  or  indirecdy  in  these  investigations, 
and  what  important  consequences  are  the  result  of  combina- 
tions of  causes^  in  themselves  not  very  influential,  when  they 
are  made  to  bear  on  large  masses  of  the  community.  They 
show  that  you  must  have  men  of  extended  views,  capable  of 
embracing  all  the  elements  that  combine  to  produce  the  results 
sought  to  be  obtained ;  and  that  it  can  scarcely  be  expedient 
in  most  cases  that  persons  of  limited  education  should  be  called 
upcm  to  deeide  on  important  sanatory  measures.  Mischief 
cannot  bnt  be  the  consequence,  and  this  plan  of  Sir  Christopher 
Wren's  is  a  great  monument  of  the  truth  of  these  observa- 
tions. Confining  attention  to  the  thoroughfares  of  Holborn 
and  Ludgate-hiU,  I  have  been  able,  by  reference  to  the  plans 
submitted,  and  by  means  of  the  contour  lines  embodied  on  one 
of  them,  toother  with  the  returns  of  the  daily  traffic,  to  esta- 
blish that,  in  consequence  both  of  the  inclinations  and  irregular 
or  crooked  directions  of  the  streets,  the  loss  incurred  in  carriage 
traffic  alone,  on  the  two  main  lines  of  street  referred  to,  amounts 
to  about  100,000/.  per  annum.  The  paper  submitted  is  w 
abstract  of  the  data  on  which  the  estimate  of  this  loss  is 
founded. 

In  estimating  the  cost  of  the  traffic,  you  haye  taken  the 
returns  of  the  present  rates.  Would  not  improvements  in  the 
Icyels  of  the  streets  amd  in  the  adperstructure  that  would  mate- 
rially diminish  the  draught,  tend  to  reduce  the  fares  or  charges 

for  tne  use  of  carts,  waggons,  or  other  vehicles? Yes,  if  the 

streets  were  made  level  and  their  superstructure  improved,  no 
doubt  the  fietres  and  rates  of  charges  on  all  yehicLes  would  be 
reduced ;  but  in  making  the  comparison  referred  to»  I  have 
taken  no  account  o£  this  supposed  contingent  decrease  in  fares 
and  diarges,  because  the  community  at  lar^e  would  derive 
benefit  from  such  decrease,  and  if  allowed  for  m  the  estimated 
excess  of  expenditure  caused  by  gradients,  it  would  have  to  be 
taken  into  account  as  an  advantage  to  the  community  exactly 
equivalent  to  the  money  saved,  and  would  still  be,  tnerefbre, 
the  saying  due  to  the  supposed  adoption  of  Sir  Christopher 
Wren's  plan,  as  deduced  from  the  preceding  returns  and  ciucu- 
lations.  This  amount,  however,  must  fall  short  of  the  sum  that 
wovkl  actually  be  saved,  because  in  the  estimate  of  loss  by  dis- 
tance no  account  could  be  taken  of  the  loss  incurred  by  the  cir- 
cuitous route  usually  adopted  for  heavily  laden  vehicles,  for  the 
purpose  of  slvoiding  the  steep  gradients  under  consideration, 
'ilie  proportion  of  yehicles  that  are  thus  diyerted  from  their 
direct  line  of  streets  must  be  considerable :  the  carriers  referred 
to  for  infonnatioa  on  tUs  head  stated,  that  they  neyer  allow 
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Botfor  v^^mi.  f}^  heavily  laden  waggons  to  pass  through  Hidhom,  fiir  ex- 
ample, if  thev  can  arrive  at  their  destination  bv  following  the 
lines  of  more  level  streets,  as  they  consider  the  losa  by  sscrestt 
of  distance  less  important  than  the  injury  caused  to  tne  hcnses 
by  over  exertion,  from  the  comparative  view  of  the  two  oon- 
ditions  of  the  streets.  In  estimating  the  loss  by  distance  and 
by  gradients,  the  returns  used  for  data  referred  only  to  traffie 
passing  through  Holborn  and  through  Ludgate.  I  have  assumed 
the  traffic  as  being  in  Skinner-street  equal  to  that  of  Hcdbom, 
and  in  Fleet-street  equal  to  that  of  Ludgate ;  and,  in  the  ab» 
senoe  of  more  exact  data,  this  assumption  appears  reasooaUe. 
In  estimating  the  loss  by  distance,  I  bive  on  a  similar  ptindplf 
assumed  that  all  who  paiased  by  the  locality  to  wkkheam  rrtan 
refers,  were  passing  to  or  from  the  Bank. 


Col.  Colby,  R.B.  ^^^  ^^  hmrmfrim  Colonel  Colbt,  J^.A,  to  ihe  Inspedor-GenenA 

of  Fortifications, 

Ordnance  Map  Office^  Southan^pios, 
Sia,  13/A  March^  1844. 

In  obedience  to  your  minute  of  the  21st  ultimo  on  the 
Master-Oeneral's  order  of  the  19th  ultimo,  I  have  called  on 
Captain  Tucker  to  furnish  the  best  estimates  his  local  expe- 
rience in  directing  the  detail  survey  of  towns  can  supply,  of 
the  cost  of  the  classes  of  survey  and  plans  required  by  the 
Commissioners  for  the  Health  of  Towns. 

With  reference  to  the  third  class,  viz.,  when  the  survey  has 
not  been  commenced,  fourpence  halfoenny  per  acre  must  be 
added  to  Captain  Tucker*s  estimate  for  the  fixation  and  calcu- 
lation of  points  to  lay  down  the  detail  survey  with  accuracy; 
this  I  have  added  m  a  supplementary  column  on  Captain 
Tucker*s  estimate. 

In  Captain  Tucker's  estimate  he  has  not  included  the  ex- 
penses of  removing  parties  and  instruments  to  the  towns  to  be 
surveyed,  or  the  hire  of  offices,  because  such  expenses  are 
manifestly  contingent  on  the  order  in  which  the  surveys*  of 
towns  may  be  required. 

If  the  surveying  parties  are  at  work  in  the  vicinity  of  the 
towns  required  to  be  surveyed,  these  contingencies  will  be 
quite  trivial ;  if,  on  the  contrary,  distant  towns  arc  required  to 
be  surveyed  in  succession,  the  expenses  of  removal  will,  be 
great  in  comparison  with  the  cost  of  the  surveys." 

The  cost  of  laying  down  sewers  and  gas-pipes  will  also  de- 
pend ffreatly  on  the  knowledge  of  their  positions  possessed  by 
the  inhabitants,  and  on  the  facilities  they  afford  to  the  sun^cvors ; 
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and  in'All  cases  the  cost  per  acre  will  be  increased  if  the  sur-  ^^*-  ^^^y*  *•''• 
vevitig  parties  are  so  small  as  to  spread  the  work  over  a  con- 
siaerable  length  of  time. 

I  have  the  honour,  fee. 


Copt  of  a  Letter  front  Captain  Henry  Tucker*  2?.J?.,  to  Cohnel    ^v^  Hennr 

COLBT. 

Ordnance  Survey  Office^  Yorhy 
SiK,  ^ih  March,  1844. 

In  obedience  to  your  order  of  the  22nd  February,  1844, 
I  hava  the  honoar  to  submit  the  following  estimates  for  the 
Health  of  Towns  Commission,  plans  on  the  scale  of  five  feet  to 
one  mile,  showing  contour  altitudes,  or  altitudes  marked  at 
equal  vertical  distances,  in  the  streets  of  towns,  contour  lines 
without  the  towns,  su£Scient  to  be  serviceable  for  the  sewerage 
and  drainage  of  them,  and  including  the  expense  of  ascertain- 
ing sewersj  water-pipes,  and  gas-pipes,  arranged  under  the 
following  heads  :-^ 

1st.  Of  towns  of  which  the  survey  is  completed. 
2ttd.  Of  towns  of  which  the  survey  is  in  progress. 
3rd.  Of  towns  of  which  the  survey  has  not  been  com- 
menced. 

No.  1.  Towns  Surveyed. — In  the  estimate  under  this  head 
the  expense  of  the  surveying  and  levelling  already  done  is  not 
included,  as  I  have  considered  them  to  have  been  performed 
for  the  Ordnance  Survey^  therefore  I  have  only  cluurged  the 
additional  expense  of  marking  contour  altitudes  in  the  streets, 
and  contour  Imes  outside  the  towns,  ascertaining  sewers,  water- 
pipes,  and  gas -pipes. 

The  cost  of  making  copies  of  the  plans  is  inserted,  to  which 
the  additional  cost  is  added  to  show  the  cost  of  copies  of  the 
plans  with  the  additional  information  for  sanatory  purposes. 

No.  %  Towns  in  progress  for  the  Ordnance  Survey  of  England. 
— The  estimate  for  levelling  and  marking  contours  tn  the  streets 
is  for  the  levelling  which  will  be  necessary  for  the  improvement 
of  the  sewerage  and  drainage  of  towns,  supposing  it  to  be  done 
for  that  purpose. 

The  cost  of  copies  of  the  plans  is  the  same  as  for  Class  No.  I. 

No.  3.  Toums  of  which  the  Survey  is  not  commenced. — The  sur- 
veyins;,  plotting,  and  drawing  are  charged,  showing  the  cost  of 
levelling,  contouring,  ascertaining  sewers,  water-pipes,  and 
gas-pipes,  as  in  No.  2. 

The  expense  of  fixing  points  is  not  included  in  the  estimate. 

The  expense  of  surveying  varies  in  proportion  to  the  size  or 
population  and  the  compactness  of  the  town. 
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oapt.  Hcnr^        The  area  or  extent  of  the  close  or  compact  part  of  a  hrgt 
Tocker.  R.12.    ^^^^  ^j      g^j^^.^^  j^  proportiott  to  the  whole  area  or  excnt  of 

the  town  than  the  compact  part  of  a  .amall  town  bears  to  ito 
whole  area  or  extent,  the  cost  of  surveying  will  be  greater  m 
proportion  to  its  area  than  the  cost  of  a  small  town,  therefore 
1  have  estimated  the  cost  of  preparing  plans  of  towns  bavinf  & 
population  of  10,000,  20,000,  50,000,  100,000,  and  300,000. 

The  levelling  and  marking  contour  altitudes  in  the  streets 
embraces  the  showing  the  water-shedding  lines,  and  the  lines  of 
natural  drainage,  sus  accurately  as  the  sinuosities  of  the  street 
will  allow  of  their  being  traced,  and  the  levelling  is  supp(sec 
to  be  arranged  for  that />arfi«eAir  object,  as  contour  lines  cannot 
be  laid  out  within  the  towns;  showing  also  a  sufficiettt  unmher 
of  contour  altitudes  to  connect  altitttms  marked  along  ^e  line 
of  drainage  with  equal  altitudes  marked  alotig  the  water-died- 
ding  lines. 

drhe  expenses  of  levelling  and  contouring  are  e^mated  ibr 
towns  situated  on  gentle  dopes,  For  abrupt  slopes  the  expewe 
of  levelling  will  be  nearly  one-third  greater,  but  the  eontovr 
altitudes  in  the  streets  will  be  at  greater  Vertical  ^Kstanees. 
and  fewer  contour  lines  will  be  laid  out. 

I  have  considered  the  towns  of  10,000  and  20,000  inhalHtaBU 
to  consist  of  long  branching  streets  with  few  cross  streets,  ami 
requiring  less  levelling  than  towns  that  are  compact  wrdi  nume- 
rous cross  streets. 

The  expense  of  contouring  or  marking  the  contour  lines  outside 
the  town  is  calculated  on  the  supposition  that  one-third  of  tk 
whole  area,  usuallv  included  on  the  Ordnance  plans,  will  admit 
of  their  being  laid  out,  and  the  expense  shown  in  tbe  estimati 
is  the  average  expense  per  acre  for  the  whole  ar«i  of  the  plan. 

The  levelung  performed  at  Windsor  cost  6' 5d.  per  acre,  in- 
cluding the  levelling  for  four  lines  of  sections  in  addition  to  that 
which  would  have  ocen  sufficient  for  sewerage  and  marking 
the  contours. 

The  contouring  cost  2*75  per  acre. 

Tlie  contours  above  the  datum  mark  at  the  bridge  are  Uid 
out  at  four  feet  vertical  distance  from  each  other. ' 

Those  below  the  datum  point  at  two  feet  vertical  distance 
apart. 

The  expense  of  contouring  was  much  increased  by  the  neces- 
sity for  laying  out  and  surveying  the  lines  before  tne  plan  yns 
drawn,  in  order  to  complete  them  before  Her  Majesty's  retnm 
to  the  Castle,  which  caused  an  increase  of  Od'75  to  ^c  ex- 
pense. 

The  cost  of  contouring  Windsor  exceeds  the  expense  per  acre, 
shown  in  the  estimate  for  towns,  arising  from  the  large  exten*. 
of  country  in  proportion  to  the  area  covered  by  the  town,  thf 
contoured  area  bemg  three-fifths  of  tli^area  of  the  plan ;  wherea> 
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in  the  estimate  for  plans  of  towns  the  space  or  extent  of  ground    ^e^iuis! 
on  which  it  will  be  possible  to  lay  out  contour  lines  is  supposed 
to  be  one -third  only  of  the  area  of  the  plan. 

The  cost  of  ascertaining  the  sewers,  water-pipes,  and  gas-pi}}es 
of  Windsor,  and  the  Castle,  and  putting  them  on  the  plan, 
amounted  to  \d'Z  per  acre  for  the  space  occupied  by  the  town. 

The  sewers,  water-pipes,  and  gas*pipes  of  Mancnester  have 
not  been  ascertained. 

The  cost  of  obtaining  them  for  the  town  of  Oldham  amounted 
to  \d'  1  per  acre. 

The  sewers  and  water-pipes,  but  not  the  gas- pipes,  have  been 
asoertained  for  Burv  at  t|ie  expense  of  Oc/*  28  per  acre. 

The  plans  of  Oldham  and  Bury  are  not  sufficiently  advanced 
for  the  insertion  of  the  sewers,  therefore  the  expense  of  putting 
them  on  the  plan  is  not  known. 

The  expense  of  ascertaining  the  sewerage,  water,  and  gas- 
pipes,  varies  according  to  the  facilities  given  by  the  local 
authorities  in  appointing  persons  to  show  their  position  and  the 
quantity  of  the  sewerage ;  some  places  being  very  deficient^  and 
few  or  none  possess  plans. 

1  here  is  not  a  plan  of  the  sewers  of  Oldham,  and  only  one 
man,  80  years  of  age,  could  be  found  who  knew  the  situation^  of 
a  principal  sewer. 

I  have  not  included  contingent  expenses,  as  ofEce  rent,  con- 
veying parties  or  stores,  as,  d^ould  the  Commissioners  wish  to 
undertake  the  surveys  of  towns,  these  expenses  will  depend 
on  the  strength  of  the  party  or  parties  employed,  each  of  which, 
I  think,  should  consist  of  16  to  20  surveyors,  to  be  divided  into 
two  parties ;  when  the  towns  nearest  to  each  other  are  small, 
or  to  be  employed  as  one  party  if  a  town  be  large»  that  the 
survey  may  be  promptly  executed. 

I  have  the  honour,  &c. 
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